LSIs for Facsimile Panasonic

MN86075

Facsimile Image-Processing IC

B Overview

The MN86075 is a facsimile image-processing IC that receives the analog signal from an image sensor, which performs
a wide range of signal-processing operations on that data to create images with enhanced quality. The MN86075
reproduces high-quality images by applying 64-level halftone processing and two-dimensional MTF correction.

W Features
® Image processing for high-quality image reproduction
* Both white and black shading correction for all pixels
* Error diffusion processing to reproduce 64-level halftone images
Arbitrary gamma curves can be set up.
» Two-dimensional MTF correction for text enhancement
* Multivalued smoothing removes jagged edges of slanted lines due to magnification and resolution conversion.
* Enlargement and reduction (line density conversion) without Moire patterns and with arbitrary magnification factors.
® Implements the high processing speed of 0.5 ms/line for A3 size at 400 dpi at an image-processing clock frequency of
12.5 MHz.
¢ Integrates offset correction, gain correction, and 8-bit A/D converter analog signal-processing circuits on the same
chip.
® Generates drive signals for all major image sensor types (CCD and CIS).
® Provides an extensive set of memory interface functions to support a wide range of applications.
« Standard G3 (L mode) fax (200 dpi, 1.5 ms/line)
B4 size document image acquisition: 64K SRAM (64k-bit) x 1
A3 size document image acquisition: pseudo SRAM (256k-bit) x 1
* High-speed G3 (M mode) fax (200 dpi, 0.6 ms/line)
B4 or A3 size document image acquisition: SRAM (64k-bit) x 2
* High-resolution G3 (M mode) fax (400 dpi, 1.2 ms/line)
B4 size document image acquisition: SRAM (64k-bit) x 2
A3 size document image acquisition: SRAM (64k-bit) X 2 + SRAM (16k-bit) X 2 or SRAM (256k-bit) x 2
* Ultrahigh-speed G4 (H mode) fax (400 dpi, 0.5 ms/line)
B4 or A3 size document image acquisition: SRAM (64k-bit) x 4 + FIFO (5k x 8-bit) x 1
® 5 V single-voltage power supply

B Applications

® Image acquisition and processing for facsimile and image scanner
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B Pin Arrangement (H mode)
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—3VDD3
F—NCS
—NRD
—NWR
— NRESET
—3 VPDO
—3 VPDI
—3 VPD2
—3 VPD3
—3 VPD4
—3 VPD5
—3 VPD6

—3 VPD7
—3 VSDA

— VSCK

[—— DREQ
——1 NDACK
[— NVREQ
— ABC
—— CLAMP
[——1 NPEAKI
[—— NPEAK2
—— VINIG1
[—— AGDRI1
[—— AGURI1
[— AGOUTI1
—— FETGI
—— FETS1
—— FETDI
—— VREFL
[— VREFH
[— VSS2

Note) The above pin-arrangement shows a pin-name of H mode, that is often utilized compared with other modes.
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Panasonic MN86075

B Pin Descriptions
1. Mode description (3 pins)
Pin Name 110 Pin No. Function

MAST I 87 Clock period selection
High: Master mode

In master mode, the IC operates in synchronization with the internal SYNC
signal. The internal SYNC signal is output from the NSYNC pin.
Low: Slave mode
In slave mode, the IC operates in synchronization with the external SYNC
signal. The external SYNC signal is input to the NSYNC pin.

MCMO I 86 Memory interface selection

MCM1 I 85 The levels applied to these pins select the memory interface pin functions.
The master clock (NMCLKI pin input) frequency conditions are selected by
the under table.

MAST | MCM1 | MCMO |Memory interface mode Clock mode
Low Low Low L mode Slave fcxyp X 16
Low Low High M mode Slave fcgyp X 8
Low High Low H mode Slave fegyp X 2
Low High High T mode Slave fogyp X 2
High Low Low L mode Master fcgyp X 16
High Low High M mode Master fegyp X 8
High High Low H mode Master fogyp X 2
High High High DCTEST —

L Mode (Low-speed mode)
Memory organization: Pseudo SRAM (256K) x 1 or SRAM (256 K) x 1
Recommended image signal frequency (fcxyp): 2.0 MHz (maximum)
Master clock frequency (fycrxp): fexvp X 16

M Mode (Medium-speed mode)
Memory organization: SRAM (64K) x 3 or
SRAM (64K) x 2 (no black correction or enlargement processing)
Recommended image signal frequency (fcxyp): 4.0 MHz (maximum)
Master clock frequency (fyicrxr): foxvp X 8

H Mode (High-speed mode)
Memory organization: SRAM (64K) x 4 plus FIFO (5K X 8-bit) x 1
Recommended image signal frequency (fcgyp): 12.5 MHz (maximum)
Master clock frequency (fyicrxn): foxvp X 2

T Mode (Test data input mode)
Inputs data used to test the internal IC functions.

Master clock frequency (fycrxr): foxvp X 2

SDE00009BEM 3



MN86075 Panasonic

B Pin Descriptions (continued)
1. Mode description (3 pins) (continued)

Pin Name I/O | Pin No. Function
MCMO I 86 DCTEST Mode
MCM1 I 85 Sets the output pins and the I/O pins to the DC test mode.
(continued)
HMIDO | HMID1 DC test function
0 * Output high-impedance test
1 0 Output low test
1 1 Output high test

%: Don't care

2. System interface pins (15 pins)

Pin Name I/0 Pin No. Function
DO to D7 /O |76to 69| CPU data bus I/O
A0 I 68 CPU address input
Al 67
NCS I 63 CPU chip select input
NWR(DS) I 61 CPU data write input (C80 to C68 pin: High)
CPU data strobe input (C80 to C68 pin: Low)
NRD(R/W) I 62 CPU data read input (C80 to C68 pin: High)
CPU data read/write input (C80 to C68 pin: Low)
C80 to C68 I 66 CPU selection  Low: 68000 family CPU
High: 80x86 family CPU
NRESET I 60 System reset input

4 SDE00009BEM



Panasonic MN86075

B Pin Descriptions (continued)
3. Clock Pins (2 pins)

Pin Name 1/10 Pin No. Function

NMCLKI I 77 Master clock input
Clock frequency:

Image signal frequency X 2 (memory interface mode H)

Image signal frequency X 8 (memory interface mode M)

Image signal frequency X 16 (memory interface mode L)
Clock duty: 50 %

NSYNC /0 78 Clock period signal I/0

Line 1 start timing pulse

SYSL
MAST
(TIM2 REG)
Low * SYNC input
High 1 SYNC output

*: Don't care

NMCLKIJ|_||_|L%1|_||_||_

NSYNC(O)

NSYNC(I) AN
{

NMCLKO (0] Internal master clock output
Outputs the internal master clock (the NMCLKI pin input).

SYSL
(TIM2 REG)
High 0 MCLK output

MAST
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B Pin Descriptions (continued)

4. Sensor Interface Pins (6 pins)

Pin Name I/0 Pin No. Function
FCK1 0] 83 CCD:1 (TIM1 REG)
Reduced CCD sensor ¢1 clock: CKVD1/2
SCLK (0] CCD:0 (TIM1 REG)
CdS or bipolar sensor SCLK clock: NCKVD
FCK2 o 82 CCD:1 (TIM1 REG)
Reduced CCD sensor ¢2 clock: CKVD1/2
NSCLK (0] CCD:0 (TIM1 REG)
CdS, Bipolar sensor SCLK clock: CKVD
FSG 0] 84 CCD:1,CONTA: % (TIM1 REG)
Reduced CCD sensor ¢SG
ST (0] CCD:0,CONTA:0 (TIM1 REG)
Bipolar sensor ST (Start pulse)
NSTPL (0] CCD:0,CONTA:0 (TIM1 REG)
CdS sensor STPL (Start pulse)
FR1 0] 81 FRM2: 0
Reduced CCD sensor ¢R1 clock (Parallel mode)
FRM2 : 1
Reduced CCD sensor ¢R clock (Serial mode)
FR2 o 80 FRM2: 0
Reduced CCD sensor ¢R2 clock (Parallel mode)
FRM2 : 1
Reduced CCD sensor ¢SP clock (Serial mode)
SENTIM o 79 Sensor timing output
STM1 STMO
SETIM output signal
(TIM2 REG)|(TIM2 REG) put s19
0 0 Offset enable
0 1 ABC enable
1 0 Arbitrary timing (All readout lines)
1 1 Arbitrary timing (Valid lines only)
Note) k: Don't care
6 SDEOOO09BEM



Panasonic MN86075

B Pin Descriptions (continued)
5. Sensor Drive Pins (4 pins)
Pin Name /0 Pin No. Function

NPEAKI (0] 44 Gain control signal 1 (Overflow 1)
Low: Gain reduced.

High: Gain increased.

NPEAK2 (0] 43 Gain control signal 2 (Overflow 2)
Low: Gain reduced.

High: Gain increased.

CLAMP (0] 45 Clamp (offset correction) period signal
Low: Hold
High: Sample (Offset adjustment operation)
ABC O 46 Valid ABC period signal

Low: Gain held
High: Gain adjustment

6. Image Bus Interface Pins (5 pins)
Pin Name 1/0 Pin No. Function

NVREQ I 47 Video request
Inputs image data transfer requests from the control device.

Low: Transfer requests enabled

High: Transfer requests disabled

In trigger scan mode, when this pin is set low, the sensor start signal (STPL)
goes low and a sensor readout operation starts. Then, one line of image processing
is performed and the image data is output from the VSDA pin.

In cycle scan mode, when this pin is set low, the next readout line is taken to be
valid, one line of image processing is performed, and the image data is output
from the VSDA pin.

In free scan mode, the state of this pin is ignored. Sensor readout is started at
the period specified for the timing, the image processing for each line is
performed, and the data is output from the VSDA pin.

DREQ (0] 49 Parallel mode IPARA: 1 IBCNT REG)

Parallel data send request

Low: Send requests disabled.

High: Send requests enabled.

NVSEN 0] Serial mode IPARA: 0 IBCNT REG)
Video enable

Low: Image data valid period
High: Image data invalid period

NDACK 1 48 Parallel data acknowledge input
Data send acknowledge signal for DREQ
Low: Data send acknowledge enable

High: Data send acknowledge disable
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MN86075

B Pin Descriptions (continued)
6. Image Bus Interface Pins (5 pins) (continued)

Pin Name I/0 | Pin No. Function
VSCK 0] 50 Parallel mode IPARA: 1 (IBCNT REG)
Video serial clock (External circuit support signal)
_/_ VSDA data acquisition timing
NVSCK (¢} Serial mode IPARA: 0 (IBCNT REG)
Video serial clock
_\_ VSDA data acquisition timing
VSDA o 51 Parallel mode IPARA: 1 (IBCNT REG)
Video serial data (External circuit support signal)
Output for two-valued image data
Low: white, high: black
NVSDA o Serial mode IPARA: 0 (IBCNT REG)

Video serial data
Output for two-valued image data
Low: black, high: white

7. Parallel I/O Pins (8 pins)

Pin Name I/O | Pin No. Function
VADD7 I 52 PSD2:0,PSD1:0,PSDO: s (IBCNT REG)
External A/D converter signal input
NHROCS (0] PSD2:0,PSD1:1,PSDO: % (IBCNT REG)
Shading ROM chip select
VPD7 O/Hi-Z PSD2:1,PSD1:0,PSDO:0 (IBCNT REG)
Two-valued parallel image output (parallel interface)
NDACK: low: Output mode
NDACK: high: High impedance
VSCD7 o PSD2:1,PSD1:0,PSDO: 1 (IBCNT REG)
Shading correction image signal output
CKVG o PSD2:1,PSD1:1,PSDO:0 (IBCNT REG)
Multivalued image signal period clock output
SBUS7 (¢} PSD2:1,PSD1:1,PSDO:1 (IBCNT REG)

Internal DBUS data output

Note) *: Don't care
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B Pin Descriptions (continued)
7. Parallel I/O Pins (8 pins) (continued)

Pin Name /0 | Pin No. Function
VADD6 I 53 PSD2:0,PSD1:0,PSDO: x (IBCNT REG)
External A/D converter signal input
HKWR (0] PSD2:0,PSD1:1,PSD0:0 (IBCNT REG)
HMKD read/write output
VPD6 O/Hi-Z PSD2:1,PSD1:0,PSDO:0 (IBCNT REG)
Two-valued parallel image signal output (parallel interface)
NDACK: low: Output mode
NDACK: high: High impedance
VSCD6 (0] PSD2:1,PSD1:0,PSDO:1 (IBCNT REG)
Shading correction image signal output
VGSD6 (0] PSD2:1,PSD1:1,PSDO:0 (IBCNT REG)
Multivalued image signal output
SBUS6 (0] PSD2:1,PSD1:1,PSDO:1 (IBCNT REG)
Internal DBUS data output
VADDS I 54 PSD2:0,PSD1:0,PSDO: % (IBCNT REG)
External A/D converter signal input
NHRSTK (0] PSD2:0,PSD1:1,PSD0O: % (IBCNT REG)
Black shading external address counter clear
VPD5 O/Hi-Z PSD2:1,PSD1:0,PSDO:0 (IBCNT REG)
Two-valued parallel image signal output (parallel interface)
NDACK: low: Output mode
NDACK: high: High impedance
VSCD5 (0] PSD2:1,PSD1:0,PSDO:1 (IBCNT REG)
Shading correction image signal output
VGSD5 (0] PSD2:1,PSD1:1,PSDO:0 (IBCNT REG)
Multivalued image signal output
SBUSS (0] PSD2:1,PSD1:1,PSDO:1 (IBCNT REG)
Internal DBUS data output
VADD4 to I 55t059 | PSD2:0,PSD1:0,PSDO: sk (IBCNT REG)
VADDO External A/D converter signal input
HMKD4 to /0 PSD2:0,PSD1:1,PSD0O: % (IBCNT REG)
HMKDO Black shading correction data input and output
HKWR: low: Input
HKWR: high: Output
VPD4 to O/Hi-Z PSD2:1,PSD1:0,PSD0O:0 (IBCNT REG)
VPDO Two-valued parallel image signal output (parallel interface)
NDACK: low: Output mode
NDACK: high: High impedance
VSCDA4 to o PSD2:1,PSD1:0,PSDO:1 (IBCNT REG)
VSCDO Shading correction image signal output

Note) *: Don't care
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B Pin Descriptions (continued)

7. Parallel I/O Pins (8 pins) (continued)

Pin Name I/0 | Pin No. Function

VGSD4 to o 55t059 | PSD2:1,PSD1:0,PSD0O:0 (IBCNT REG)
VGSDO (continued)  Multivalued image signal output

SBUS4 to o PSD2:1,PSD1:1,PSDO: 1 (IBCNT REG)
SBUSO Internal DBUS data output

Note) (1) VPDOto VPD7

1: Black - Data direction: MSB first
0: White

(2) VGSDO to VGSD7
FF: White to 00: Black

(3) VGSDO to VGSD6
7F: White to 00: Black

(4) VADDOto VADD7
FF: White to 00: Black

8. Memory Interface Pins (57 pins)
Mode pins: MCMO0, MCM1

The function is selected by RSH, MAG, STK, and EXSCD in the memory control register (MECR)

Mode pins MECR Image-processing function
Mode verMEMo | RsH v th:adlnB?aCk Epr:fégzg::gt Other items
correction | correction
L Low Low 0 0 o X X Image signal frequencies
Maximum: 625 kHz to 2.0 MHz
0 1 ] o [ J STK (Memory selection)
0: SRAM or PSRAM
1 0 ROM X X 1: PSRAM
Fixed EXSCD * 0: Internal SCD processing
1 1 ROM (] [ 1: External SCD input
Fixed
M Low High 0 * o o [ J Image signal frequencies
Maximum: 4.0 MHz
EXSCD * 0: Internal SCD processing
1: External SCD input
1 1 ROM ([ [ STK:
Fixed A system structure using only two
SRAMs is possible if black correction
and enlargement processing are not used.
Note) @ : can be performed
X : can not be performed
T : SCD: Shading-corrected data
* : Don't care
10 SDEOO0O09BEM



Panasonic MN86075

B Pin Descriptions (continued)
8. Memory Interface Pins (57 pins) (continued)

Mode pins MECR Image-processing function

Mode Shading Other items

Enlargement
MCM1 | MCMO | RSH | MAG White Black | processing

correction| correction

H High | High * * (] (] [ Image signal frequencies
ROM Maximum: 12.5 MHz
Fixed EXSCD T 0: Internal SCD processing

1: External SCD input

STK : s
Note) @ : can be performed
7 : SCD: Shading-corrected data
* : Don't care
8.1. L Mode
Pin Name I/O | Pin No. Function
LMXDO to /0 18to | RAM data I/O
LMXD7 11 I/O of white shading data, black shading data, error diffusion
processing error data, and two-line image data.
LMAO to o 95to | RAM address
LMA7 88
LMAS 97
LMA9 96
LMA10 104
LMAI11 103
LMAI12 102
LMA13 2
LMA14 105
NLMOE o 99 RAM OE control
NLMWE (0) 100 RAM WE control
NLMCE o 101 Pseudo SRAM CS control
LSIDO to I 103 to | White shading ROM data input or
LSID7 106 external shading-corrected data input.
NLROE o 98 White shading ROM OE control
NLRWE ¢ 4 EEROM WE control
LRA10 to (0] 116 to | EEROM address high-order bits
LRA12 114 (LMAQO:9 are used for the low-order bits of the address.)
LAPO to (0] 127 to | Output port A (8 bits)
LAP6 121
LAP7 10
LBPO to (0] 9to Output port B (8 bits)
LBP4 5
LBP5 120
LBP6 119
LBP7 118
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B Pin Descriptions (continued)

8.2. M Mode
Pin Name I/0 | Pin No. Function
MMEDO to /0 18to | RAM data I/O
MMED7 11 White shading data and error diffusion processing error data
MMFDO to /0 127 to | RAM data I/O
MMEFD6 121 Black shading data and error diffusion processing error data (for enlargement)
MMEFD7 10
MMLDO to /0 120 to | RAM data I/O
MMLD6 114 Input and output of two-line image data
MSIDO to I 113 to | White shading ROM data input or
MSID7 106 external shading-corrected data input
MMAO to o 95to | RAM address
MMA7 88
MMAS 97
MMA9 96
MMAI10 to 104 to
MMAI12 102
MMAI13 6
MSAO0 (0} 2 RAM address high-order bits
MSA1 105
NMMEWE (0] 101 RAM WE control
NMMFWE 100
NMMLWE 99
NMMOE o 98 RAM OE control
NMROE (0] 5 White shading ROM and EEROM OE control
NMRWE (0} 4 EEROM WE control
MBPO to o 9to7 | Output port B (3 bits)
MBP2
8.3. H Mode
Pin Name I/O | Pin No. Function
HMSDO to /0 18to | RAM data I/O
HMSD7 11 White shading data
MMADO to /0 127 to | RAM data I/O
MMADG6 121 Input and output of single-line image data
MMBDO to /0 10to | RAM data I/O
MMBD6 4 Input and output of single-line image data
MMCDO to /0 120 to | RAM data I/O
MMCD6 114 Input and output of single-line image data
HMIDO to 1 113 to | FIFO data input
HMID7 106 Error diffusion processing error data
HMODO to (0] 95to | FIFO data output
HMOD7 88 Error diffusion processing error data

12
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Panasonic MN86075

B Pin Descriptions (continued)
8.3. H Mode (continued)

Pin Name I/O | Pin No. Function
HMSWR o 97 RAM OE control
HMAWR 96
HMBWR 104
HMCWR 103
HMWE (0] 102 RAM WE control (Requires a NAND gate.)
HWCK 0] 105 FIFO WCK
HRCK o 101 FIFO RCK
NHRSTW (0] 100 FIFO RSTW
NHRSTR o 99 FIFO RSTR
NHFWE o 98 FIFO WE
MACK o 3 RAM address counter clock
NHRSTA o 2 RAM address counter clear
9. Analog Pins (20 pins)
Pin Name /O | Pin No. Function
ADIN1 1 32 A/D converter inputs
ADIN2 I 31 * Serial mode - ADPARA: 0 (ADOFS REG = SHA3)
ADINTI: Image signal input
ADIN2: Unused (Must be connected to AVSS.)
* Parallel mode - ADPARA: 1 (ADOFS REG = SHA3)
ADIN1: Odd image signal input
ADIN2: Even image signal input
FETD1 o 36 FET 1 drain
FETG1 I 38 FET 1 gate
FETS1 (0] 37 FET 1 source
FETD2 o 29 FET 2 drain
FETG2 I 27 FET 2 gate
FETS2 (6] 28 FET 2 source
AGOUTI1 (0] 39 Gain control circuit 1 - Output
AGURI1 ¢ 40 Gain control circuit 1 - Gain increasing resistor connection
AGDRI1 ¢ 41 Gain control circuit 1 - Gain reducing resistor connection
VINIG1 o 42 Gain control circuit 1 - Initialization control
AGOUT2 (0] 26 Gain control circuit 2 - Output
AGUR2 ¢ 25 Gain control circuit 2 - Gain increasing resistor connection
AGDR2 o 24 Gain control circuit 2 - Gain reducing resistor connection
VINIG2 o 23 Gain control circuit 2 - Initialization control

SDE00009BEM 13
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B Pin Descriptions (continued)
9. Analog Pins (20 pins) (continued)

Pin Name I/0 | Pin No. Function
OFHC1 6] 20 Offset control circuit 1 - Capacitor connection 1
OFHC2 (0] 22 Offset control circuit 2 - Capacitor connection 2

OFOUT1 o 19 Offset control circuit 1 - Source follower output 1

OFOUT2 6] 21 Offset control circuit 2 - Source follower output 2

W Electrical Characteristics

1. Absolute Maximum Ratings at Vggf = 0.0V

Parameter Symbol Rating Unit
Supply voltage Vbb —-0.3t0+7.0 v
Input voltage Vin Vgs— 0.3 to Vpp+0.3 v
Output voltage Vv, Vgs— 0.3 to Vpp+0.3 \Y
Input/output voltage Vin Vgs— 0.3 to Vpp+0.3 \Y
Vo Vgs— 0.3 to Vppt+0.3 \Y
Analog voltage Va Vgs— 0.3 to Vpp+0.3 \Y
Power dissipation Pr 750 mW
Operating temperature Top 0to+70 °C
Storage temperature Ty —55to +125 °C

Note) 1. {:In the following, Vg indicates the voltage applied to Vgg, and Vpp, indicates the voltage applied to Vpp.

Each of the power supply pins must be connected to Vpp, or Vgg.

2. The absolute maximum ratings are limiting values under which the chip will not be destroyed. Operation is not
guaranteed within these ranges.

2. Operating Conditions at Vgs =0.0 V, Vpp=4.75V t0 5.25 V, T, = 0°C to 70°C

Parameter Symbol Conditions Min | Typ | Max | Unit
Supply voltage Vop 475 | 5.00 | 5.25 v
External clock frequency
Clock frequency fcp H mode — — 25 MHz
M mode — — 32
L mode — — 32
14 SDEOO0O09BEM



Panasonic MN86075

B Electrical Characteristics (continued)
3. DC Characteristics at Vgg =0.0V, Vpp=4.75V 10 5.25 V, T, = 0°C to 70°C

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

Supply current, H mode, fcp = 25 MHz

Supply current ‘ Ipp ‘ When fcp =25 MHz ‘ — ‘ 50 ‘ 100 ‘ mA

Clock input pin  NMCLKI

High-level input voltage Vini 0.8 X Vpp — Vbbp \"
Low-level input voltage ViLi Vs — 0.8 v
Input leakage current Iixi Vin=0Vto5V — — +10 LA

Digital input pins NVREQ, NDACK, NWR, NRD, NCS, C80_68, A1, A0, MCM1, MCMO, MAST, HMIDO to HMID7

High-level input voltage Vim 0.7 X Vpp — Vbbp \"
Low-level input voltage Vi Vs — 0.8 v
Input leakage current Iixo Vin=0Vto5V — — +10 LA

Digital input pins (with built-in Schmitt trigger circuit) NRESET

High-level input voltage Vius Vpp— 0.8 — Vbbp \"
Low-level input voltage Viis Vs — 0.8 v
Input leakage current I ks Vi,=0Vto5V — — +10 LA

Digital output pins NHRSTA, MACK, NPEAK1, NPEAK2, CLAMP, ABC, DREQ, VSCK, VSDA, SENTIM,
FR1, FR2, FSG, HMODO to HMOD7, HSWR, HAWR, HBWR, HCWR, NHFWE,
NHRSTR, NHRSTW, HRCK, HWCK

High-level output voltage Voua Iops =—2.0 mA Vpp— 0.4 — Vob v
Low-level output voltage Vo4 Ior4=2.0 mA Vs — 0.4 v
Leakage current L x4 Vin=0to Vpp — — +10 UA

In the high-impedance state

Digital output pins FCK1, FCK2

High-level output voltage Vous Iogs =—-2.5 mA Vpp— 0.4 — Vob v
Low-level output voltage Vois Iors=2.5mA Vs — 0.4 v
Leakage current Lixs Vin=0to Vpp — — *10 UA

In the high-impedance state

Digital I/O pins HMSDO0 to HMSD7, HMADO to HMAD6, HMBDO to HMBD6, HMCDO to HMCD®6,
VPDO to VPD7, NSYNC, DO to D7

High-level input voltage Vine 0.7 X Vpp — Vop v

Low-level input voltage ViLe Vs — 0.8 v

High-level output voltage Vouse Ious =—-2.0 mA Vpp— 0.4 — Vob v

Low-level output voltage VoLs Iors=2.0 mA Vss — 0.4 \"

Leakage current I ks Vin=0to Vpp — — *10 UA
In the high-impedance state

SDE00009BEM 15



MN86075 Panasonic

B Electrical Characteristics (continued)
4. AC Characteristics at VDD =5.0 V, VSS =0.0 V, V|H =0.7 x VDDT, V||_ =0.8 V, VOH =0.7 x VDD’ VOL =0.2x% VDD’
T.=0°C to 70°C

Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

1) Clock timing

H mode NMCLK cycle time tmeyc n | Load: 50 pF 40 — — ns
H mode NMCLK high-level pulse width tvenw_u| (With the same 20 — — ns
H mode NMCLK low-level pulse width tyeLw_n | conditions for 20 — — ns
M mode NMCLK cycle time tyeye M| the following 31 — — ns
M mode NMCLK high-level pulse width tmeaw M| items of AC 15.5 — — ns
M mode NMCLK low-level pulse width tycLw_m |[Characteristics.),  15.5 — — ns
L mode NMCLK cycle time tveye L 31 — — ns
L mode NMCLK high-level pulse width tMCHW L 15.5 — — ns
L mode NMCLK low-level pulse width tveLw L 15.5 - — ns
NMCLK falling edge to SYNC setup time tsyrs 10 — — ns
NMCLK falling edge to SYNC hold time tsymn 10 — — ns
NMCLK falling edge to SYNC delay time tsyop — — 20 ns

2) Image bus interface (parallel mode)

DREQ delay time tpREQL — — 50 ns
VPD delay time tvpDDI — — 40 ns
VPD hold time tVPDHl 10 — N ns

3) Image bus interface (serial mode)

NVSCK rising edge to NVSEN rising edge delay time | tysgr — 0 +10 ns
NVSCK rising edge to NVSEN falling edge delay time | tysgy — 0 +10 ns
NVSCK rising edge to NVSDA falling edge delay time | tyspy — 0 +10 ns
NVSCK rising edge to NVSDA falling edge delay time | tyspr. — 0 +10 ns
4) 68 family CPU interface

NWR cycle time teycE 80 — — ns
NWR pulse width tpwE 40 — — ns
Address setup time tas 40 — — ns
Address hold time Al 10 — — ns
Data output delay time tbpr — — 50 ns
Data output hold time tDHR 10 — — ns
Data input setup time thsw 20 — — ns
Data input hold time tbaw 10 — — ns

Note) f: This is Vpp— 0.8 V for the NRESET pin, and 0.8 x Vpp for the NMCLKI pin.
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Panasonic MN86075

B Electrical Characteristics (continued)
4. AC Characteristics at Vpp=5.0 V, Vgs=0.0 V, V|3 =0.7 x Vpp', V)L =0.8 V, Vo =0.7 X Vpp, VoL = 0.2 X Vpp,
T, =0°C to 70°C (continued)
Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

5) 80x86 family CPU interface

Address setup time AR 20 — — ns
Address hold time tRA 10 — — ns
Data output delay time tRD — — 50 ns
Data output hold time tbr 10 — — ns
Read pulse width tRw 50 — — ns
Address setup time tAw 20 — — ns
Address hold time twa 10 — — ns
Data input delay time twp 10 — — ns
Data input hold time tow 10 S — ns
Write pulse width tww 50 — — ns

6) Memory interface timing (L. mode) (maximum = 2.0 MHz, MCLK = 32 MHz) Tpcc = 15 ns

MCLK to NLMCE delay time tMCED — — 10 ns
MCLK to NLMWE delay time tMWED — — 10 ns
MCLK to NLMOE delay time tMOED — — 10 ns
MCLK to LMA delay time tLMAD C — 10 ns
MCLK to LMXD input setup time tvxis 5 — — ns
MCLK to LMXD input hold time tMXIH 10 — — ns
NLMOE rising edge to LMXD output delay time toEMD — Y 20 ns

(L mode, MAG : 0, STK: 1, RSH: 0 or 1) Pseudo SRAM : Tpcc =15 ns

NLMCE high-level pulse width tMCEWHI tmeye X 1.5 - — ns
=5

NLMCE falling edge to NLMWE rising edge | tyewpi — — tMcyc X 2| ns
delay time +10
LMA13-LMA14 to NLMWE rising edge tL.MWEDI — — tmeye X 1.5]  ns
delay time +5

NLMWE low-level pulse width tMWEWLI tmeyc—10 — — ns
NLMWE rising edge to LMXD output hold time | tyxon: 10 — — ns

(L mode, MAG : 0, STK: 0,RSH: 0 or 1) Pseudo SRAM : Tpcc =15 ns

NLMCE high—level pulse width tMCEWHZ tMCYC -5 — — ns

NLMCE low-level pulse width tMCEWL2 tmeye X 1.5 — — ns
=5

NLMCE falling edge to NLMWE rising edge | tyewpe — —  |tmeyc X 15| ns

delay time +5

Note) f: This is Vpp— 0.8 V for the NRESET pin, and 0.8 X Vpp for the NMCLKI pin.
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MN86075 Panasonic

B Electrical Characteristics (continued)
4. AC Characteristics at VDD =5.0 V, VSS =0.0 V, V|H =0.7 x VDDT, V||_ =0.8 V, VOH =0.7 x VDD’ VOL =0.2x% VDD’
T, =0°C to 70°C (continued)

Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
(L mode, MAG : 0, STK : 0, RSH : O or 1) (continued) Pseudo SRAM : Tpcc =15 ns
NLMWE low-level pulse width tMWEWL2 tmeye X 1.5 — — ns
-10
NLMWE rising edge to LMXD output hold time | tyxono 10 — — ns

(L mode, MAG : 1, STK : 0, RSH : k) Pseudo SRAM : Tycc=15ns

NLMCE high-level pulse width tMCEWH3 tMCYC 2 — — ns
-5

NLMCE high—level pulse width 1 tMCEWL3 tMCYC X 1.5 — ~ ns
-10

NLMCE low-level pulse width 2 tMCEWI32 tmeyc—10 — — ns

NLMCE falling edge to NLMWE rising edge | tyewps — — tMcyc ns

delay time +5

NLMWE low-level pulse width tMWEWL3 tmeyc =3 — — ns

NLMWE falling edge to LMXD output hold time | tyixons 10 — — ns

(L mode, MAG : 0, STK : 1, RSH : k) Pseudo SRAM : Tycc =15 ns

NLMCE high-level pulse width tMCEWH4 tmeyc—10 — — ns
NLMCE falling edge to NLMWE rising edge | tycwpa ;- —  tmeye X 15| ns
delay time +5
LMA12-LMA14 to NLMWE rising edge tL.MWED4 —— — tMcyc ns
delay time +5
NLMWE low-level pulse width tMWEWLA tmeyc /2 — — ns
-5
NLMWE rising edge to LMXD output hold time | tyxons 10 — — ns

(L mode, MAG : 0, STK : 0, RSH: O or 1 ; SRAM)
(maximum 2.0 MHz, MCLK =32 MHz) SRAM : Tpcc =15 ns

LMA-NLMWE falling edge delay time tLMWED5 — — tmeyc ns
+5

NLMWE low-level pulse width tMWEWLS tyeye X 1.5 — — ns
-10

NLMWE rising edge to LMA output hold time | t;yvons tmcyc /2 — — ns
=5

NLMWE rising edge to LMXD output hold time | tyxomns tmeye /2 — — ns
-5

Note) f: This is Vpp— 0.8 V for the NRESET pin, and 0.8 X Vp, for the NMCLKI pin.
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Panasonic

MN86075

B Electrical Characteristics (continued)

4. AC Characteristics at VDD =5.0 V, VSS =0.0 V, VlH =0.7 x VDDT, V||_ =0.8 V, VOH =0.7 % VDD’ VOL =0.2x% VDD,

T, =0°C to 70°C (continued)

Parameter

‘Symbol‘ Conditions‘ Min ‘ Typ ‘ Max ‘ Unit

(L mode, MAG:1,STK:0,RSH:0o0r 1) SRAM : Tpcc=15ns

LMA to NLMWE falling edge delay time

{LMWED6

NLMWE low-level pulse width

tMWEWL6

NLMWE rising edge to LMA output hold time

{LMOH6

NLMWE rising edge to LMXD output hold time

tMXOH6

tmeyc/2
=5

ns

tyeyc—10

ns

10

ns

10

ns

(M mode) (maximum 4 MHz, MCLK = 32 MHz)

SRAM : TACC

=30ns

MCLK rising edge to CKVD output delay time

tckvm

MCLK rising edge to
MMAO-MMA13
MSAO-MSALT output delay time

tMmA

MCLK falling edge to
NMMLDO-NMMLD6 input setup time
NMMEDO-NMMED7
NMMFDO-NMMEFD7

tvxism

MCLK falling edge to
NMMLDO-NMMLD6 input hold time
NMMEDO-NMMED7
NMMFDO-NMMFD7

tMXIHM

MMAO-MMA13 to
NMMLWE falling edge output setup time
NMMEWE falling edge
NMMFWE falling edge

IMAWE

MCLK falling edge to
MMLWE falling edge output delay time
MMEWE falling edge
MMFWE falling edge

tMWED

MCLK rising edge to NMMOE output delay time

tMMOED

NMMLWE low-level pulse width
NMMEWE
NMMFWE

IMLWEW

NMMLWE rising edge to NMMLDO-NMMLD6
output hold time

NMMEWE rising edge to NMMEDO-NMMED7
NMMFWE rising edge to NMMFDO-NMMFD7

tMXOHM

NMMOE rising edge to
NMMLDO-NMMLDG6 output delay time
NMMEDO-NMMED7
NMMFDO-NMMFD7

toEMDM

ns

10

ns

ns

10

ns

tymeyce /2

ns

15

ns

ns

tmeye X 2
-10

ns

tmeyc /2

ns

20

ns

Note) f: This is Vpp— 0.8 V for the NRESET pin, and 0.8 X Vpp, for the NMCLKI pin.
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MN86075 Panasonic

B Electrical Characteristics (continued)
4. AC Characteristics at Vpp=5.0 V, Vgg=0.0 V, V|3 =0.7 x Vpp', V). =0.8 V, Vo = 0.7 X Vpp, VoL = 0.2 X Vpp,
T, =0°C to 70°C (continued)
Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

(H mode) (maximum 12.5 MHz, MCLK =25 MHz) SRAM : Tpcc =15 ns

MCLK to MACK output delay time tMACD — — 15 ns
MCLK to NHRSTA output delay time tsTAD — — 15 ns
MCLK to HMWE output delay time tHMWED — — 15 ns
MCLK rising edge to tMXISH 10 — — ns

HMSDO0-HMSD?7 input setup time
HMADO-HMADG6
HMBDO0-HMBD6
HMCDO0-HMCD6

MCLK rising edge to tMXIHH 15 — — ns
HMSDO0-HMSD7 input hold time
HMADO-HMADG6
HMBDO0-HMBD6
HMCDO-HMCD6

MCLK rising edge to tHWRD — — 15 ns
HSWR output delay time
HAWR
HBWR
HCWR

HSWR rising edge to HMSDO-HMSD7 tHWRMD — — 15 ns
output delay time

HAWR rising edge to HMADO-HMADG6
HBWR rising edge to HMBDO-HMBD6
HCWR rising edge to HMCDO-HMCD6

HMWE pulse width tamww tveyce -5 — — ns

7) FIFO memory interface

NMCLKI rising edge to HWCK or HRCK tMHL — — 15 ns
falling edge output delay time

NMCLKI falling edge to CK or HRCK tMHH — — 15 ns
rising edge output delay time

HWCK falling edge to HRSTW falling edge tHsL — — 18 ns

output delay time
HRCK falling edge to HRSTR falling edge

HWCK falling edge to HRSTW rising edge tHsH — — 18 ns
output delay time

HRCK falling edge to HRSTR rising edge

HWCK or HRCK low-level pulse width tHLW tmeyc /2 — — ns
-5

HWCK or HRCK high-level pulse width tuaw tmcyc /2 — — ns
-5

Note) f: This is Vpp— 0.8 V for the NRESET pin, and 0.8 X Vp, for the NMCLKI pin.
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Panasonic MN86075

B Electrical Characteristics (continued)
4. AC Characteristics at Vpp=5.0 V, Vgs=0.0 V, V|3 =0.7 x Vpp', V)L =0.8 V, Vo =0.7 X Vpp, VoL = 0.2 X Vpp,
T, =0°C to 70°C (continued)
Parameter ‘Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

7) FIFO memory interface (continuted)

HWCK falling edge to HFWE falling edge tHwL — — +8 ns
output delay time

HWCK falling edge to HFWE falling edge tHwWH — — +8 ns
output delay time

HWCK falling edge to HMODO-HMOD7 thoD — — 18 ns
output delay time

HRCK rising edge to HMIDO-HMID7 this — — 10 ns
setup time

HRCK rising edge to HMIDO-HMID7 taH — — 0 ns
hold time

8) Multivalued output interface

NMCLKI rising edge to CKVG falling edge tvGL — — 15 ns

output delay time

NMCLKI falling edge to CKVG rising edge tMGH — — 15 ns

output delay time

CKVG low-level pulse width tGLw tmeyc /2 — — ns
=5

CKVG high-level pulse width tGHw tmeyc /2 — — ns
=5

CKVG rising edge to VGSD6-VGSDO tGsp — — +10 ns

output delay time

9) CCD sensor interface

NMCLKI falling edge to FCK1 falling edge tMFIL = = 15 ns
output delay time
NMCLKI falling edge to FCK1 rising edge tMFIH — — 15 ns
output delay time
NMCLKI falling edge to FCK?2 falling edge ML — — 15 ns
output delay time
NMCLKI falling edge to FCK2 rising edge tME2H — — 15 ns
output delay time
NMCLKI rising edge to FR1 rising edge tMR1H — — 15 ns
output delay time
NMCLKI rising edge to FR1 falling edge tMRIL — — 15 ns

output delay time

NMCLKI rising edge to FR2 rising edge tMR2H — — 15 ns
output delay time

Note) f: This is Vpp— 0.8 V for the NRESET pin, and 0.8 X Vpp for the NMCLKI pin.
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MN86075 Panasonic

B Electrical Characteristics (continued)
4. AC Characteristics at Vpp=5.0 V, Vgg=0.0 V, V|3 =0.7 x Vpp', V). =0.8 V, Vo = 0.7 X Vpp, VoL = 0.2 X Vpp,
T, =0°C to 70°C (continued)
Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

9) CCD sensor interface (continuted)

NMCLKI rising edge to FR2 falling edge tMR2L — — 15 ns
output delay time

FR1 falling edge to FCK1 falling edge or FR2 | tgipm — — 0 ns
rising edge output delay time

FR2 falling edge to FCK1 riging edge or FR2 tRoEM — — 0 ns
falling edge output delay time

FCK1 rising edge to FCK?2 falling edge or FCK1 | tgcs — — 15 ns

falling edge to FCK2 rising edge output delay time

Note) f: This is Vpp— 0.8 V for the NRESET pin, and 0.8 x Vpp for the NMCLKI pin.

5. Analog Characteristics at Vpp =5.0 V, Vgg=0.0 V, T, = 25°C
Parameter ‘ Symbol‘ Conditions ‘ M

5

‘ Typ‘ Max‘ Unit

A/D converter

Resolution RES — — 8 bit

Linearity error EL f=0.1 MHz to 12.5 MHz — | 0.5 | 0.9 | LSB

Differential linearity error ED Vrerr =40V, VRgr. = 1.0 V — | 0.5 | 0.9 | LSB

Reference voltage high level VREFH 1.6 — | Vpp \"

Reference voltage low level VREFL Vss — 3.4 \"

Reference voltage low to high | Vrgpnr 1.6 — | Vpp \"

level difference

Reference ladder resistor RRgr Vrepu, =3.0V 300 | 450 — Q

Offset voltage low side Vaporr| VreruL=3.0V 0 — 150 mV

FET

Minimum channel resistance Rcuo Veerg =50V, Veprs =15V 20 30 60 Q
Veerp=1.7V

Gate leakage current IreTG VeerG = Vsss Yacgour = Vbp — — | £100 nA

VFETG = VDDs VAGOUT = vSS

FET gate control analog switch

AGOUT to FETG on-resistance RFET VAGOUT =2.5 V, VFETG =30V — — 1.0 kQ
AGOUT to FETG Off—leakage IAGL VAGOUT =25 V, VFETG =30V — — +100 nA

ABC control analog switch

AGDR to AGOUT on-resistance | Rpgr Vacour=2.5V,Vagpr=3.0V — — 300 Q
AGUR to AGOUT on-resistance RUR VAGOUT =2.5 V, VAGUR =20V — —_— 300 Q
VINIG to AGOUT on-resistance RINIG VAGOUT =25 V, VINIG =30V — — 300 Q
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Panasonic MN86075

B Electrical Characteristics (continued)
5. Analog Characteristics at Vpp = 5.0 V, Vg5 =0.0 V, T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

ABC control analog switch (continued)

AGOUT off leakage current IAGOUT VAGOUT = VDD, VINIG = Vss — — +100 nA

Vacpr = Vss: Vagur = Vss

VAGOUT = VSS’ VINIG - VDD
VAGDR = VDDs VAGUR = VDD

Offset control analog switch

OFHC charge resistance Rory Vorac=2.5V — 9.5 | 20.0 kQ
OFHC discharge resistance Rorp Vorac=2.5V — 11.5 | 20.0 kQ
OFHC off leakage current Ioruc | Vorac = Vb of Vorac = Vss — — | =100 nA
Offset control FET

OFOUT on current Ipsoutr | Voruc = Vop» Vorour=3.0V 1.0 3.7 — mA
OFOUT off leakage current Iorour | Voruc = Vss, Vorour =25V - — | =100 nA
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MN86075 Panasonic

B Package Dimensions (Unit: mm)
o LQFP128-P-1818C (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.




