For Video Equipment

Panasonic

MN3113F

Vertical Driver LSI for Video Camera CCD Area Image Sensor

B Overview

The MN3113F isavertical driver LS| for atwo-dimen-
sional interline CCD image sensor. It features a built-in
power supply circuit that, in conjunction with such
external components as six booster capacitors and two
voltage stabilization capacitors, produces stabilized
+15.0V and —10.0V power supplies from a +5.0V input
and HD pulses.

The MN3113F makesit possible to drive a CCD image
sensor on asingle 5 volt power supply.

M Features
e Single 5 volt power supply

e Adjustable output voltage for regulated voltage
circuit

B Applications
e Video cameras

B Pin Assignment

w 15 N o 8o Y
> =>> =>
>>0550 j 58650
NN OO~ O WS M
N MO MO N NN NANAN N
ISUB —=134 22 |-— V
CH1 —=35 21 |-— Vpp
IV1—»{36 20| Ve
1\V/3 | 37 19 | 1V2
CH2 —»=}38 18 |u— 1V4
SENSE2 —»={39 17 |-+— SENSE1
Vour., <40 16 Vours
Va1 15 [V .
GND —»{42 14 = CAP3
Cl+ {43 134~» CAP2
C3+ - 44 12— CAP1
LI L wil =% on
FNm g0 Ue 8w o
0o > N r
838 3OS0 2
(TOP VIEW)
QFR044-P-1010

SDBO00056BEM

Downloaded from Elcodis.com electronic components distributor

Panasonic



http://elcodis.com/parts/6126629/mn3113f.html

MN3113F For Video Equipment

B Block Diagram
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MN3113F

B Pin Descriptions

Pin No. | Symbol Pin Name 1/0 Function Description
8 Veer "H" level power supply I "H" level input for 5 volt circuits
20 Ve for input block
42 GND "L" level power supply "L" level input for 5 volt circuits
for input block
22 Vi "H" level power supply "H" level input:for high-voltage circuits
for vertical driver
32 \vm "H" level power supply "H" level input for high-voltage circuits
for SUB driver
27 Vuiz "M" level power supply “M" levelinput for high-veltage circuits
24 V M4 for vertical driver
29 Vi1 "L" level power supply "L"level input for.high-voltage circuits
for vertical driver
30 Vi "L" level input I "L" levelinputifor high-voltage circuits
for SUB driver
21 Vop Power supply 1 for dfiver | "H" fevel for high-voltage circuits
33 Vee Power supply 2 for driver I "L* level for high-voltage circuits
15 VNt Positive regulatedivoltage I Positiveregulated, voltage black
block voltage input voltage input pin
41 Vin- Negative regulated voltage | Negative regulated voltage block
bleck, voltage input voltage input pin
11 HD HD pulse.input I HD pulse input pin
19 V2 Transfer pulse input I Charge transfer pulse input pin
18 V4 Transfer pulse input I Chargetransfer pulse input pin
36 V1% Transfer pulse input I Charge transfer pulse input pin
37 V3 Transfer pulse input | Charge transfer pulse input pin
35 CHT Charge pul se'input I Charge readout pulse input pin
38 CH2 Charge pulse input I Charge readout pulse input pin
34 I1SUB SUB pulseinput I Unwanted charge rejection pulse input pin
17 SENSE1 Positive voltage sensing I Positive voltage control sensing pin
input
39 SENSE2 Negative veltage sensing I Negative voltage control sensing pin
input
43 Ci1+ Cl‘eonnection (0] Booster block voltage charging capacitor
1 Cl- connection pins
2 C2+ C2 connection O Booster block voltage charging capacitor
C2- connection pins
44 C3+ C3 connection (0] Booster block voltage charging capacitor
3 C3- connection pins
4 C4- C4 connection (@) Booster block voltage charging capacitor
connection pins
5 C5- C5 connection (0] Booster block voltage charging capacitor
connection pins
Panasonic 3
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B Pin Descriptions (continued)

Pin No. | Symbol Pin Name 1/O Function Description

7 C6 - C6 connection pins o] Booster block voltage charging capacitor
9 Cé6+ connection pins
10 OVpp Booster block positive O Booster block positive voltage output pin

voltage output
6 OVee Booster block negative (0] Booster block hegative voltage output pin

voltage output
16 Vour+ Positive regulated voltage (0] oltage output pin

output
40 VouT— Negative regulated voltage (0]

output
23 ov4 Binary transfer pulse

output
25 ov2 Binary transfer pulse .

output
26 ov3 Tristate transfer puls
28 ovi

put pin
31 osuB nwanted d(gge (V@ L) rejection
pulse ||qpbt(gin\®
12 CA@ \ng capacitors for internal
13 CAP2 )gﬁg st@ ization circuits
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B Functional Description
Binary transfer pulses (vertical driver block)
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M Electrical Characteristics

(1) DC characteristics
Viu=VH=15.0V , V15=V24=1.0V , GND=0.0V ,
Veer=Vees=5.0V (=Vce), Vi1 =—7.0V , V|, =—10.0V , Ta=+25°C

Parameter Symbol Test conditions min typ max | Unit
Quiescent supply current loppst | VI=GND, Ve 2 4 mA
Operating supply current Ioopyn | VI=GND , V¢ 45 90 mA
Power supply output pins OVpp, OVee
Positive voltage stabilization Vout+ | VI=GND, Ve, [o=7TmA 145 1,15.0 | 155 \%
circuit output voltage finnp=15.7kHz
Negative voltage stabilization Vour- | VI=GND, Ve, lo=—2mA =105 | -10.0 ,, 9.5 \%
circuit output voltage finnp=15.7kHz
Input pins IV1,1V2,1V3,I1V4,CH1 EH2ISUB , HD
"H" level voltage Vin 35 Vee Vv
"L" level voltage VL GNDB 15 \%
Input leak current [ V,=0to' 5V +1 HA
Output pins 1 (Binary output) ovz2, ova
Output voltage "M" level Vouwr [“V,=GNDY, V¢, lomi=#1mA 0.9 V uga \%
Output voltage "L" level Vo V,=GND , V¢, 1o 1=1ImA Vi1 £6:9 \%
Output on resistance "M" level Ronmid ! ami=—50mA 40 Q
Output on resistance "L" level Ronte | 1o 1=50mA 40 Q
Output pins 2 (Tristate output) Qv1,ov3
Output voltage "H'devel Vornz | Vi=GND,, Ve, Topo=—1mA 14.9 Vi V
Output voltage "M" level Vomz | A/=GND ,Vec, loma=—1mA 0.9 Vmiz \%
Output voltage "L level Voo [ V,=GND, Ve, loo=ImA Vi1 -6.9 \%
Output on resistanceH"level Ranhz | Tore=—50mA 50 Q
Output on resistance "M* level Ronvz | Topmz=t50mA 40 Q
Output on resistance"L" level Ront2milo »=50mA 40 Q
Output pin 3 (SUB output) OSuB
Output voltage "H" level Vouns | VIEGND , V&o, oz =—1mA 14.9 \vm \%
Output voltage "L" level Vo | Y=GND/(Vcc, lorz=1mA Vi, -9.9 V
Output on resistance "H" level Ronnnz Tonpng=—50mA 50 Q
Output on resistance'L" level Ronid | loni3=50mA 40 Q
6 Panasonic
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(2) AC characteristics
VHH=VH=15'0V ,VM13:VM24:1.0V , GND=0.0V ,
VCCl:VCCZ:S'OV (:VCC) y VL1:—7.0V y V|_2=—10.0V , Ta:+25°C

Parameter ' Symbol | Test Conditions min | typ | max | Unit
Output pins 1 (Binary output) ov2,0ov4
Transmission delay time thLm No load 100 200 ns
tpmL From"L" level to "M" level
Risetime trim 200 300 ns
Fall time trmL
Output pins 2 (Tristate output) ov1i,ov3
Transmission delay time tpLm No load 1 200 ns
tpmL From"L" level to "M" |
Transmission delay time temH No load ns
R|se'F|me 3(?0 <‘\‘ns
Fall time x\Q
Risetime 200 {\@\0 N ns
. J N
Fall time ) O§~ x&
Output pin 3 (SUB output) O O
Transmission delay time é\,\‘l(gé'\‘ﬁoo ns
297
.- VO Y
Risi e_tl me \,}\ \Q’) 200 300 ns
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B Timing Chart

1. Binary transfer pulses
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B Application Circuit Example
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Notes

*1! These diodes must have a V¢ of 0.7V.

*2: These diodes must be Schottky barrier diodes (MA723).

*3: The booster circuit's electrolytic capacitors (C1 to C8) and voltage stabilization capacitors (C9 and C10) must have
little impedance fluctuation at low temperatures.
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B Package Dimensions (Unit: mm)
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H Usage Notes

External components
1. Thisproduct requires two Schottky barrier diodes.

We recommend the following components.

Schottky barrier diodes: MA723 or equivalents

Ta=25C

Component Model nhumber Typical characteri

Schottky barrier diodes MA723 Il =200mA, Vg <

The MN3113F will not operate properly if the components do not

Normal operation
GND / GN
ViVia

ov EE

2. Alwaysusethe
potentials wh

exceed V. more than 0.7 V produces the risk
urning on par transistor, and generating an

§ >
thesize @goam@(k\s or decrease the size of capacitor C10 to increase
%

ation circuit fol oc s of C8 and C10.)
i
AR
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3. Adjusting boost voltages with SENSE pins

The MN3113F provides the SENSE pins, SENSE1 and SENSE2, for adjusting the boost voltages (V out+
and V gyr_) with the following procedures.

‘Adjusting the positive boosted voltage‘

(1) Making V oyt < 15V
Insert aresistor, R, between the SENSE1 pin (pin 17) and the V oyt pin (pin16). The theoretical output
voltage at the V oyt pin isthen given by the following formula.
50kQ + 100kQ//R

Vour+ = Ve X

50kQ
(where 100 kQ//R isthe ce of
the 100 kQ resistor and in parall
For example, if Ris50 kQ,
50kQ + 33.3k

V =5Xx
OuUT+ 50

(2) Making Vouts > 15V
Insert aresistor, R, between the SE

=
and the GNBIpin (pin 42). é\’b

[ 10V ‘Q
| or, R, 2 pin (pk@ a@g\/om_ pin (pin 40).

L g 50KQ + IIR.C)*

Q0
ple, if R‘isé@jk),éb%
N 25kQ
VOUT_.(O— By ?\\% =75V
\Q)(b \Q

Note, however, that the ahove formulas are mere guidelines, that the internal resistances vary between
samples, and that therefore each sample will have to be adjusted.

Note also that booster circuit capacity and output load current impose limits on adjustments for boosting
VouTt+ above 15V and Vour- below —10V.

(The maximum possible adjustments are 20V for Vqyt+ and =15V for Voyr_.)

12 Panasonic
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B New Package Dimensions (Unit: mm)
e QFP044-P-1010E (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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