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@ Handle this document carefully for it contains material protected by international
copyright law. Any reproduction, full or in part, of this material is prohibited
without the express written permission of the company.

@® Vhen using the products covered herein, please observe the conditions written herein
and the precautions outlined in the following paragraphs. In no event shall the
company be liable for any damages resulting from failure to strictly adhere to these
conditions and precautions.

(1) The products covered herein are designed and manufactured for the following
application areas. VWhen using the products covered herein for the equipment
listed in Paragraph (2), even for the following application areas, be sure
to observe the precautions given in Paragraph (2). Never use the products
for the equipment listed in Paragraph (3).

+0ffice electronics

-Instrumentation and measuring equipment

-Machine tools

-Audiovisual equipment

-Home appliances

+Communication equipment other than for trunk lines

(2) Those contemplating using the products covered herein for the following
equipment which demands high reliability, should first contact a sales
representative of the company and then accept responsibility for incorporating
into the design fail-safe operation. redundancy, and other appropriate
measures for ensuring reliability and safety of the equipment and the overall
system.

«Control and safety devices for airplanes, trains, automobiles, and other
transportation equipment

*Mainframe computers

*Traffic control systems

-Gas leak detectors and automatic cutoff devices

-Rescue and security equipment

«Other safety devices and safety equipment, etc.

(3) Do not use the products covered herein for the following equipment which

demands extremely high performance in terms of functionality, reliability, or
accuracy.

*Aerospace equipment

-Communications equipment for trunk lines
«Control equipment for the nuclear power industry
+Medical equipment related to life support, etc.

(4) Please direct all queries and comments regarding the interpretation of the
above three Paragraphs to a sales representative of the company

® Please direct all queries regarding the products covered herein to a sales
representative of the company.
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1. General

The LR3 8613 is a CMOS gate array LSI. It generates timing pulses for
driving a 2000k pixels CCD area sensor, and processing pulses.

1-1. Features

The package material is plastic

A p-type silicon circuit board is used.

The package type is 48-pin FQFP

The process (structure) is CMOS.

The delay time per 1 gate is 0. 4ns

Not designed or rated as radiation hardened.

W K W I I

1-2. Functions

¥ Designed for CCD area sensor LZ2IN3V and LZ21N3 with 2, 000, 000 pixels on
~ 1/2 Format size.

*x 3.3V and +4. 5V power supply.

% A fregqency of driving horizontal CCD is 17. 987MHz.

*¥ Both double speed drive monitoring mode and still mode are possible.

% External function control with serial data input is-possible
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2. Pin Assignment
2-1. Pin Assignment
PIN NO. I./0 SIGNAL PIN NO. I./0 SIGNAL
1 03 OFDC 25 0SC13 C K1
2 03 V11X 26 0CSO03 CKO
3 03 VH1AX 27 O6MA 3 C L K
4 03 VH1BX 28 OB6MA 3 DCLK
5 03 vV 2 X 29 IC3 \Y D
6 - VDD3 30 - VDD3
7 - G ND 31 - G ND
8 03 vV 3 X 32 1C3 H D
9 03 VH3AX 33 ICSU3 E DO
10 03 VH3BX 34 ICSU3 E D 1
11 03 V 4 X 35 ICSU3 ED 2
12 03 OFDX 36 03 1 D
13 03 PBLK 37 ICDh4 TST1
14 03 BCPX 38 ICD4 TST2
15 03 CLPX 39 - N. C
16 03 ADCK 40 - VDDA4
17 - G N D 41 |[O6MA43 FH 1
18 O6MA 3 FCDS 42 - G ND
19 OB6MA 3 F S 43 |[0O6MA43 FH 2
20 - VDD3 44 - vVDD4
21 1CU3 ACLX 45 I1CDA4 TSTS3
22 O6MA 3 R S 46 |[O6MA43 F R
23 - G ND 47 - N. C
24 03 SHTR 48 ICD3 SHTR
IC3 : Input (CMOS level)
I1CU3 : Input (CMOS level with pull-up resister)
I1CSU3 : Input (CMOS level with schmitt-trigger)
I1CD3 : Input (CMOS level with pull-down resister)
I1CU4 : Input (CMOS level with pull-up resister)
ICDA4 : Input (CMOS level with pull-down resister)
03 : Qutput (Output High level is VDD3)
OB6MA 3 : Qutput (Output High level is VDD3)
O6MA43 : Qutput (Qutput High level is VDD4)
0OSCTIS3 : Input pin for oscillation
0SCO03 : Qutput pin for oscillation
VDD3 : + 3.3V Power Supply
VDDA4 : +4.5V Power Supply




SHARP LR38613 4

[ LR38613
2-2. Pin Configuration (Top View)
I E EE H GV VDG CC C
D DDDDNUDTUDTCTL K K
2 1 0 D D L K O 1
3 K
B B B4 B3 BA Bl BA P PY P7 PR FA
TSTI1BT P4V CON
TST2B8 PIG N D
N. C. B9 PAR S
VDD 4[0 plA C L X
FH1 ] PV DD 3
GND {2 I9F S
FH2 [3 [PFCDS
VDD 444 TGN D
TST3MS HADCK
FR @8 T5C L P X
N. C. [ 4B CP X
SHTREY O 3P B LK
BEERERYREFRERYRERERUENRE
O V VVV VGV VYV V 0
F 1 HH 2 DN 3 HUH 4 F
D X 1 1 X DD X 38 38 X D
C A B 3 A B X
X X X X
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3. Block Diagram

ID ED2 EDY EDO HD GND VDD3 VD DCLK CLK CKO CKI

VCON
(23) sND
p
r.c. (39) (22) =s
vDD4 (40) 1/2 1/8 Reset 21) ACLX
a
FH1 (a1 (20) voos
’ |
= 1/2
GND 19) FS
@ H~-Counter T i
FH2 ‘@w FCDS
@ Reset I~ Gate —— @
vDD4 @9 b Q GND
>
ts73 (45) Reset Decorder (< (16) ADCK

T
|
FAa (46 v ' ' N 3 CLPX
vV-Counter i

BCPX

Level P,
SHTR @ Shifter

&8 b4

OFDC ViX VH1AX VHiBX V2X VDD3 GND V3X VH3AX VH3BX V4X OFDX
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4. Pin Description
4-1. Pin description
No.| Symbol| I/0 {Pol. Pin Name Description
1] OFDC| 03 | J]| Control pulse | A pulse to contol OFD Voltage.
for OFD Voltage
21 ViX 03 |1 | Ver. transfer | A vertical transfer pulse for CCD.
pulse 1 Connect to V Driver IC.
3| VHiAX 03 | 1 | Read out A pulse that transfers the charge of the
pulse 1A photodiode to the vertical shift resister
Connect to V Driver IC.
4| VHIBY 03 |1 | Read out A pulse that transfers the charge of the
pulse 1B photodiode to the vertical shift resister
Connect to V Driver IC.
51 V2X 03 |l | Ver. transfer | A vertical transfer pulse for CCD.
pulse 2 Connect to V Driver IC.
6| VDD3| -— — | Power supply Supply +3.3 V power
71 GND - — | Ground A grounding pin.
8| V3X 03 |1 | Ver. transfer | A vertical transfer pulse for CCD.
pulse 3 Connect to V Driver IC
9] VH3AX 03 | 1 | Read out A pulse that transfers the charge of the
pulse 3A photodiode to the vertical shift resister.
Connect to V Driver IC
10 | VH3BX 03 | 1/ | Read out A pulse that transfers the charge of the
pulse 3B photodiode to the vertical shift resister.
Connect to V Driver IC.
11} V4X 03 | U | Ver. transfer | A vertical transfer pulse for CCD.
pulse 4 Connect to-V Driver IC.
12| OFDX| 03 | U | OFD pulse A pulse that sweeps the charge of the photodiode
output for electrical shutter.
Conect to OFD of CCD through the V Driver IC and
DC offset circuit.
Held at H level at normal mode.
131 PBLK{ 03 | | | Pre-blanking A pulse for pre-blanking.
pulse This pulse stays low during the absence of
effective pixels within the ver. blanking or the
period of sweepout signal. (see 4-6)
14| BCPX| 03 | 1 | Optical A pulse to clamp the optical black signal
black clamp This pulse stays high during the absence of
pulse effective pixels within the ver. blanking or the
period of sweepout signal. (see 4-6)
151 CLPX| 03 |1 | Clamp pulse A pulse to clamp the dummy signal.
This pulse stays high during the sweep-out
peoriod
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No.| Symbol] I/0 [Pol. Pin Name Description
16 | ADCK J06MA3 | [/l | AD Clock An AD converter clock.
The phase is selectable byh serial data control.
(See 4-12)
17| GND — — | Ground A grounding pin
18 { FCDS I06MA3 | 1/ | CDS pulse 1 A pulse to clamp the feed-through level of the
signal from CCD.
The phase is selectable by serial data control.
(See 4-9)
19| FS 06MA3 | 1/ | CDS pulse 2 A pulse to sample-hold the signal from CCD.
The phase is selectable byh serial data control.
(See 4-10)
20| vVDD3 | - — | Power supply Supply +3.3 V power
21| ACLX | ICU3 | — | A1l clear input An input pin for resetting all internal circuit
at power on.
Connect VDD through the diode and GND through the
capacitor
221 RS |06MA3 | U | S/H pulse A pulse to sample-hold the signal
The phase is selectable by serial data control.
(See 4-11)
23| GND - — | Ground A grounding pin.
24| VCON | ICU3 | — | VD control An input pin to control internal vertical clock for
long shutter speed.
H level or open; VD
L level ; VD is masked by the pulse which is
latched by the rising edge of VD.
It's neccessary to be set SMD=High and number of
the fields data n22 in serial data control at VCON
operation
25| CKI | OSCI3 — | Clock input An input pin for reference clock oscillation.
The frequency is 35. 874MHz.
26 | CKO | 0SC03 — | Clock output An output pin for reference clock oscillation
The output is the inverse CKI(pin 25).
27| CLK | O6MA3 [l | Clock output An output pin to generate HD and VD pulse.
The frequency is 17. 937MHz.
28 | DCLK | 06MA3 [ll | Clock output An output pin for DSP circuit
The frequency is 17. 937MHz.
The phase is selectable by serial data control.
(See 4-7)
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No.| Symbol] I/0 Pol. Pin Name Description
291 VD 1C3 | 1 | Ver. drive An input pin for reference of vertical pulse
pulse input The length of low level is 9H.
The period is following
Still mode ; 656H
Monitor. mode ; 262. 5H
30 VDD - Power supply Supply +3.3 V power.
31| GND - — | Ground A grounding pin.
32| HD IC3 | 1 | Hor. drive An input pin for reference of Horizontal pulse.
pulse input As HD is latched by the rising edge of CLK
HD should be generated by the rising edge of CLK.
The period is 2280 clocks.
331 EDO | ICU3 | — | Strobe pulse An input pin for the strobe pulse to control the
input functions.
34| ED1 | ICU3| — | Shift register { An input pin for the clock of the shift register
clock input to control the functions.
35| ED2 | ICU3 | — | Shift register | An input pin for the data of the shift register
data input to control the functions.
361 ID 03 | Il | Line index The pulse is used in color separator
pulse The signal switches between high and low at every
lines.
374 TST1| ICD4 | — | Test terminal 1| A test pin. Set open or to low level in the normal
mode.
38| TST2 | ICD4 | — | Test terminal 2 A test pin. Set open or to low level in the normal
mode.
39| NC - — | Non connection | Non connection
40| VD4 | - — | Power supply Supply +4.5 V power.
41 | FH1 |06MA43 [lJ | Hor. transfer | A horizontal transfer pulse for CCD.
pulse 1 Connect to ¢H1 of CCD.
42 | GND - | — | Ground A grounding pin.
43 | FH2 ©O6MA43 |/ | Hor. transfer | A horizontal transfer pulse for CCD.
pulse 2 Connect to ¢H2 of CCD.
44 | VDD4 - | — | Power supply Supply +4.5 V power
451 TST3 | ICD4 | — | Test terminal 3 A test pin. Set open or to low level in the normal
mode.
46 | FR 06MA43 [l | Reset pulse A reset pulse for CCD
The phase is selectable by serial data control.
(See 4-8)
471 NC - — | Non connection | Non connection
48 | SHTR| 03 | JL | Trigger output | A trigger pulse for effective signal period.
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4-2. Serial data control
(1) Serial data input
EDO | —

ED 2 ~Poopoipospop04pospospoposbospIop1 il - pzobeipeobzaneabesprepapIaeopaoha]

The data is shifted by the rising edge of ED1, and latched by the rising edge of ED(.
PWSA is effecteive at the rising edge of EDQ, but others are effective at the Hori.

lines in which VH1AX~VH3BX are active.
EDQ should be Low level during data inputs of EDI, ED2.

As all inner data are set to Low level by ACLX or PWSA, EDO~ED1 should be input

for desiable operations.

As all inner data except PWSA are set to Low level by PWSA, EDO~ED1 should be input]

for desiable operations.

(2) Item of Serial data input

Data Name Function Data=L | Data=H at ACLX=L]
D00y SDO Step of high speed See the table of Shutter speed
§ § shutter control All L
D06 | SD 6
DOT|{ SD7 Number of exposed See the table of Shutter speed
D08 | SD 8 fields control All L
D09 | SDY
D10 | SMD Electronic shutter See the table of Shutter mode L
mode control
PI1| INMD Integration mode cont. Monitoring Still L
D12 | PWSA Power save control Normal Power save L
DI3| PLCH Polarity cont. of Negative Positive L
FCDS, FS, RS pulses
DI4 | DUMMY Dummy — -
DI5| BCPCNT BCP control Uncontinuously | Continuously L
DI6 | ML 1 Phase cont. of DCLK See the table of DCLK L
DIT| ML 2 L
DI | ML 1 L
D19 | MR 2 Phase cont. of FR See the table of FR L
D20 | MR 3 L
D21 1 MC1 L
D22 i MC 2 Phase cont. of FCDS See the table of FCDS L
D23 | MC 3 L
D24 | MS 1 L
D25 | MS 2 Phase cont. of FS See the table of FS L
D26 | MS 3 L
D2T{MF 1 L
D28 | MF 2 Phase cont. of RS See the table of RS L
D29 { MF 3 L
DI0{ MA 1 Phase cont. of ADCK See the table of ADCK L
D311 MA 2 L
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(3) SDO0~SD9, SMD
(3-1) Shutter mode
D10;SMD | Shutter mode Function
L OFF Electronic shutter off
It can be possible to use shutter
speed select combine with High-speed shutter and Low-
H ON speed shutter in monitoring mode.
It can be possible to use Low speed shutter speed
in still mode.

(3-2) The table of shutter speed
-High speed shutter
-Low speed shutter

1=n<118
0<n=s7

DO()

D01

D02

D03

D04

D05 DOG DOT DO8 DO D10 No. | Shutter speed Notes

SD(}

SD1

SD2

SD3

SD4;

SD5 SD6{ SD7 SD§ SDY SMIy (sec)

X

X

X

X

X

X

X | X | x| x]|L - 1/ 30;Moni. shutter off
1/ 15;Still

1/26, 471

1/23, 560

1/21, 951

1/20, 362

1/18, 828 High speed

1/17, 375 shutter

1/16, 245

1/15, 152

1/14, 107

1/13,120

1/12, 262

1/11, 392

1/10, 638

179,934

179,218

1/ 8,637

1/ 8,021

1/ 7,488

O WO 0[O DLW [N I| 0

1/ 6,977

1/ 6,531

1/ 6,081

1/ 5,562

1/ 5,190

1/ 4, 803

1/ 4,532

1/ 4,265

1/ 3,501

1/ 3,704

1/ 3,574
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DOQ D01 D02 D03 D04 DOS DO6 DO7 DO§ D09 DIQ No. | Shutter speed Notes
SD(f SD1; SD2 SD3 SD4 SD3| SD& SDT| SD§ SDY SMD (sec)
X | X | x{X|x|x|x|LI/L|LIH - 1 field
X[ x| x| x| x|{x|x|H|L|L|H]| - 2 fields
X[ x| x| x| x| x|x|L|H|LIH| - 3 fields Low speed
X | X | X|X|X|xXx|x|H|H|]LI|H - 4 fields shutter
X | X|{X|x|xXx|x|Xx|L|L{HI|H - 5 fields
X | x| x| x| x|x|x|H|L|HI|H - 6 fields
X | X|{ x| X|x|x{x|L|H|HI|H - 7 fields
X|{x| x| x|x|x|x|HI/H|H|H]| - 8 fields
(4) I NMD [D11]
H level input ; CCD outputs the data for Still picture.
L level input ; CCD outputs the data for Monitoring picture.
(5) PWSA [D12]
H level input ; The power save function is operated.
CKO, CLK ; Operate
Other outputs ; L level outputs
L level input ; All outputs are operate.
(6) BCPCNT [D15]
Control BCPX(pinld)
L level ; Held to H level at ver.blanking period and sweep-out.
H level ; Held to H level at sweep-out period.
(7) ML 1, ML 2 [D16,D17]
ML 1(D16] L H L H
ML 2[Di7] L L H H
Phase 0° 90° 180° 270
(8) MR1, MR2, MR 3 ([D18,D19,D20]
MR 1[D18] L H L H L H L H
MR 2[D19] L L H H L L H H
MR 3 [D20] L L L L H H H H
Phase A Ata A+2a A+3a A+da A+5a A+6a A+Ta
(9) MC1, MC2, MC 3 [D21,D22,D23]
MC 1([D21] L H L H L H L H
MC 2[D22] L L H H L L H H
M C 3 [D23] L L L L H H H H
Phase A Ata A+2a A+3a A+da A+5a A+6a AtTa
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(10) MS1, MS 2, MS 31EH [D24, D25, D26]
M S 1[D24] L H L H L H L H
MS 2 [D25] L L H H L L H H
MS 3(D26] L L L L H H H H
Phase A Ata A+2a A+3a Atda A+5a A+6a AtTa
(11) MF1, MF 2, MF 3 [D27,D28,D29]
MF 1([D27] L H L H L H L H
MF 2 [D28] L L H H L L H H
MF 3[D29] L L L L H H H H
Phase A Ata A+2¢ A+3a Atda A+He A+6a AtTe
(12) MA1, MA 2 [D30,D31]
MA 1(D30] L H L H
MA 2 [D31] L L H H
Phase 0° 90° 180° 2170°
(1 3) Input characteristics of serial data
«— tw] —>
EDO
«— th -—-><—-t51—>
ED1 l
tso —>—  tn, —>
ED2
Symbol Definition Min. | Max.
tw: | Pulse width of EDO * -
twz | Pulse width of ED1 20ns | —
tsy | The rising set-up of ED(Q regard with the rising edge of ED1 20ns | —
t.2 | The rising set-up of ED2 regard with the rising edge of ED1 20ns | -
tn: | The hold-time of ED2 regard with the rising edge of ED1 20ns | —
* tw; ; The period of the effective data inputs at ED1, ED2
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5. Electorical Characteristics
5-1. Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Voos, Voog -0. 3 ~ 6. 07 \%
Input voltage Vi (n=3,4) -0. 3 ~ Vont+0. 3 \'
Output voltage Von (n=3,4) ~0. 3 ~ Vooat+0. 3 Vv
Operation temperature Top- -20 ~ +70 C
Storage tempetature Tseg -55 ~ +150 °C

5-2. DC Characteristics (Voos, 54=3. 0V~Voos, Voos=4.2V~5.5V, Top.=-20~+70°C)

Parameter Symbol Condition MIN. TYP. MAX. InitNote
Input "High" voltage Vius 0. 8xVops V1,2,
Input "Low” voltage Vies 0.2xVons | V| 4
Input "High" voltage Ving 0. 75xVpps V
Input "Low” voltage Vica | Schmitt-buffer { 0.2xVoos Vi3
Hysterisis voltage Vi.-Voo 0. 08xVop3 \%
Input "High” voltage Ving 0. 8xVop, V|5 6
Input "Low” voltage Viug 0.2xVpps | V
Input "High” current ||Tius-q|] Vi = Vpos V 1.0 Ju Al 1
Input "Low” current ||Iivs-4l] Vi = 0 V 1.0 {# A
Input "High" current II[H3—2| Vi = Vops V 2.0 JuAl23
Input "Low” current |[Liis-2l] Vi = 0 V 2.0 30 juA
Input "High” current JIIius-3l] Vi = Voos V 2.0 30 e Al 4
Input "Low™ current {[Iics-3lf Vi = 0 V 2.0 (1A
Input "High” current {{Tius-1J] Vi = Vopg V 4.0 60 |« Al 5
Input "Low™ current ([I:iiq4-4)] Vi = 0 V 2.0 juA
Input "High” current |[|Tius4-2f] Vi = Vops V 4.0 60 [« Al 6
Input "Low” current {|Iiis-olf Vi = 0 V 2.0 |z A
0utput "High" voltage VOH3-1 Ion=—1mA Vn03‘0.5 A% 1
Output "Low™ voltage | Vors-; | o= 2mA 0.4 |V
OQutput "High” voltage | Vous-2 | Iou= — 3mA Voo3-0.5 Vi 8
OQutput "Low” voltage Vors-o Ior= 3mA 0.4 \'
Output "High™ voltage | Vouq Tou= —10mA Voo4-0.5 Vi 9
OQutput "Low” voltage Vorg Tov=10mA 0.4 |V

Notel : Applied to Inputs(IC3,0SCI33).

Note2 : Applied to Inputs(ICU3).

Note3 : Applied to Input(ICSU3).

Note4 : Applied to Inputs(ICD3).

Note5 : Applied to Inputs(ICU3).

Note6 : Applied to Inputs(ICD4).

Note7 : Applied to (03).

Note8 : Applied to (0SC03).
(Output(0SCO3) measures on conditions that input(0SCI3) level is 0OV
or Vons.)

Note 9 : Applied to Output(06MA43).
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