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GENERAL PRECAUTIONS REGARDING THE INSTALLATION
AND SERVICE

The installation and service should be done by a qualified service technician.

Transportation/Installation

* When transporting/installing the copier, move it by the casters while lifting the stoppers.
The copier is quite heavy and weighs approximately 250 kg (551 Ib), therefore pay full attention
when handling it.

» Be sure to use a dedicated outlet with AC 115V or 120V/20A (220V, 230V, 240V/10A) or more for
its power source.

» The copier must be grounded for safety.
Never ground it to a gas pipe or a water pipe.

» Select a suitable place for installation.
Avoid excessive heat, high humidity, dust, vibration and direct sunlight.

« Also provide proper ventilation as the copier emits a slight amount of ozone.

» To insure adequate working space for the copying operation, keep a minimum clearance of
80 cm (32”) on the left, 80 cm (32”) on the right and 10 cm (4”) in the rear.

Service of Machines
« Basically, be sure to turn the main switch off and unplug the power cord during service.
» Be sure not to touch high-temperature sections such as the exposure lamp, the fuser unit, the
damp heater and their periphery.
« Be sure not to touch high-voltage sections such as the chargers, the transfer belt and the high-
voltage transformer.
» Be sure not to touch rotating/operating sections such as gears, belts, pulleys, fan, etc.
« When servicing the machines with the main switch turned on, be sure not to touch live sections
and rotating/operating sections. Avoid exposure to laser radiation.
« Use suitable measuring instruments and tools.
» Avoid exposure to laser radiation during servicing.
— Avoid direct exposure to beam.
— Do not insert tools, parts, etc. that are reflective into the path of the laser beam.
— Remove all watches, rings, bracelets, etc. that are reflective.

Main Service Parts for Safety
» The breaker, door switch, fuse, thermostat, thermofuse, thermistor, etc. are particularly impor-
tant for safety. Be sure to handle/install them properly.

Cautionary Labels

 During servicing, be sure to check the rating plate and the cautionary labels such as “Unplug the
power cord during service”, “Hot area”, “Laser warning label” etc. to see if there is any dirt on
their surface and whether they are properly stuck to the copier.



Disposition of Consumable Parts/Packing Materials
» Regarding the recovery and disposal of the copier, supplies, consumable parts and packing
materials, it is recommended to follow the relevant local regulations or rules.

When parts are disassembled, reassembly is basically the reverse of disassembly unless
otherwise noted in this manual or other related documents. Be careful not to reassemble
small parts such as screws, washers, pins, E-rings, toothed washers in the wrong places.

Basically, the machine should not be operated with any parts removed or disassembled.

Precautions Against Static Electricity
« The PC board must be stored in an anti-electrostatic bag and handled carefully using a wrist-
band, because the ICs on it may become damaged due to static electricity.
Caution: Before using the wrist band, pull out the power cord plug of the copier and make
sure that there is no uninsulated charged objects in the vicinity.

Caution : Dispose of used RAM-IC’s (including lithium battery)
according to the manufacturer’s instructions.

Vorsicht : Entsorgung des gebrauchten RAM-IC’s (inklusive
der Lithium Batterie) nach Angaben des Herstellers.




DESCRIPTION OF CIRCUIT
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1.1 CPU Functions

1.1.1 Main CPU (TMP95C063F)

(1) Outline and Features
The main CPU is a high-speed, advanced-function 16-bit microcontroller. This 144-pin mini flat pack-
age microcontroller has been developed for control of various mid-scale to large-scale equipment.
The main features of the main CPU are as follows:
(1 Original high-speed 16-bit CPU (900H_CPU)

» Upwardly compatible with TLCS-90/900 and instruction mnemonics

* 16 Mbyte linear address space

» General-use register and register bank system

« 16-bit multiplication and division operations, bit transfer/operation instructions

 High-speed DMA: 4-channel (640 ns/2 bytes at 25 MHz)

Minimum instruction execution time: 160 ns (at 25 MHz oscillation)

Built-in RAM: Not available

Built-in ROM: Not available

External memory expansion

» Expandable to 16 Mbytes (both for program/data)

« External data bus width select terminal (AM8/16)

 Coexistence of external data bus 8/16 bit widths possible

... Dynamic data bus sizing

Built-in DRAM controller: 2 ch

« 2CAS/2WE selectable

8-bit timer: 8 ch

16-bit timer: 2 ch

Pattern generator: 4-bit x 2 ch

General-use serial interface: 2 ch

« Baud rate generated by external clock

10-bit A/D converter: 8 ch

8-bit D/A converter: 2 ch

Watchdog timer

Chip select/wait controller: 4 blocks

Interrupt functions

* CPU x 2: Software interrupt instructions, undefined instruction violation

* Internal interrupts: x 22

 External interrupts: x 11

91 1/O port terminals

Standby function

Three halt modes (RUN, IDLE, STOP)

©®

®

PEIREE WO ©

} Seven interrupt masking levels can be set.

®

(2) Main CPU functions
The main CPU has respective interfaces with system CPU, PFC, engine gatearray, finisher interface
IC (IPC), laser CPU for each, and performs the entire control of the copier engine.
The control program is stored in external ROM (27C4002-100F1).
Adjustment values for the engine are stored in battery backed up externel RAM (NVM).
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(3) Pin assignments

1

DAREFH[ 1]
DAREFL[CT_1]
DAOUTO[ 1]
DAOUT1[T1]
[D)V/S1S] I I
PBO/INT4/T18[1_1_]
PBL/INT5/T19_T_1 ]
PB2/TO8[ 11|
PB3/TO9[T_T |
PB4/INT6/TIALC_T_T_|
PB5/INT7/TIBT_1_]
PB6/TOAL_T_T_|
PB7/TOBT_1T_|
PAO/TXDO[T_T ]
PAL/RXDO[T_T]
PA2/CTSOT_T ]
PA3/SCLKOT_T}

[ )Y/l o] I N
PA4/TXD1[T_T]
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pvss CT_1]
x1 I 1]
x2 11}
EAC T 1]

RESET [T_T ]
wpTouT CT_1T ]
P83/NMI2 T_1 |
P84/INTO [T T |
P85/INT1 1T |
P86/INT2 [ T_T |
P87/INT3 L1

pvcee T 17}
P70/PG00 [T_T |
P71/PGO1 [T_1T|
P72/PG02 [T_1T|
P73/PG03 [T |
P74/PG10 T_T_}
P75/PG11 [T_1T |
P76/PG12 [T 1|
P77/PG13 [T |

Dvss T T}

P67/UCAS3/UW3/WE3 [T |
P66/LCAS3/LW3/REFOUT3 [T |

Pin assignment diagram (top view)

P65/CAS3/WE3 [T 1 |
P64/CS3/RAS3 [ 11|
pP57/cS2 [CT_1T |
P56/CS0 T 1|
P55/RIW [ T_T_|
P54/BUSAK [ T_T_|
P53/BUSRQ [T |
PS2/HWR [T}

WR CT_1]

P63/UCAST/UWL/WEL [ T_T |
P62/LCAS1/LW1/REFOUT1 [T |

P61/CAST/WEL [T T |
P60/CS1/RAS1 [ T_1 |
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I/0 Map of Main CPU

Port Name At reset IN/OUT | Signal Name FUNCTION

P9O7/TO7 CMOS-IN PULL-UP IN FCOV-1 Front cover, H: Open, L:Close

P96/T16 CMOS-IN PULL-UP IN TRNSW-0 Reverse switch H: When paper is
past, L: No paper, (TRN-SW:S18)

P95/T05 CMOS-IN PULL-UP IN TRNES-0 Reverse exit switch, H: When paper is
past, L: No paper, (TRNE-SW:S17)

P94/T14 CMOS-IN PULL-UP OuUT | POUT-0 External I/F output (image quality
control)

P93/T03 CMOS-IN PULL-UP IN TFUSW-1 A toner full: H, Normal: L, (T-FULL-
SW:SW15)

P92/T12 CMOS-IN PULL-UP IN EINT1-1 External I/F input 2 (image quality
control)

P91/T01 CMOS-IN PULL-UP IN EXTSW-1 Fuser exit switch, L: When paper is
past, H: No paper, (EXIT-SW:S15)

P90/T10 CMOS-IN PULL-UP OUT | MVDEN-1 Paper transport signal to POPS on PLG hoard

P87/INT3 CMOS-IN PULL-UP IN TXINT-1 MAIN = PC communications interrupt

P86/INT2 CMOS-IN PULL-UP IN CMINT-1 MAIN < System-CPU(S) reception interrupt

P85/INT1 CMOS-IN PULL-UP IN PFREQ-1 PFC - MAIN reception request interrupt

P84/INTO CMOS-IN PULL-UP IN EINT2-1 External I/F input 3 (image quality
control)

P83/NMI2 CMOS-IN PULL-UP Not used

P82/WAIT CMOS-IN PULL-UP ouT CTDRM-0 Image density sensor (IQM) REM
signal, L:ON, H:OFF

P81/SCOUT CMOS-IN PULL-UP IN LSBSY-1 L-CPU operation status signal

P80/BS CMOS-IN PULL-UP IN DEVSW-0A Developer unit, L: Installed, H: Uninstalled

P77/PG13 CMOS-IN PULL-UP OUT | TRMD-0 Transfer belt motor driving signal
(Low active),(TRB-MOT:M25)

P76/PG12 CMOS-IN PULL-UP OUT | TRMC-0

P75/PG11 CMOS-IN PULL-UP OUT | TRMB-0

P74/PG10 CMOS-IN PULL-UP OUT | TRMA-0

P73/PGO3 CMOS-IN PULL-UP OuUT | RGTD-0 Alingning motor driving signal
(Low active), (RGT-MOT:M17)

P72/PG02 CMOS-IN PULL-UP ouT RGTC-0

P71/PGO1 CMOS-IN PULL-UP ouT RGTB-0

P70/PGO0 CMOS-IN PULL-UP ouT RGTA-0

P67/UCAS3/UWS3/ | TTL-OUT H Not used

WE3

P66/LCAS3/LW3/ | TTL-OUT H Not used

REFOUT

P65/CAS3/WE3 TTL-OUT H ouT

P64/CS3/RAS3 TTL-OUT H ouT CS3-0 Chip select for SRAM

CIRCUIT DESCRIPTION 1-4




Port Name At reset IN/OUT | Signal Name FUNCTION
P63/UCAS1/UW1/ | TTL-OUT H Not used
WE1
P62/LCAS1/LW1/ | TTL-OUT H Not used
REFOUT1
P61/CAS1/WE1 TTL-OUT H Not used
P60/CS1/RAS1 TTL-OUT H ouT CS1-0 Finisher IPC chip select
P57/CS2 TTLOUT L ouT CS2-0 Main ROM chip select
P56/CSO TTL-OUT H OUT | CS0-0 Gate array chip select
P55/RW CMOS-IN PULL-UP ouT RW-0 Optional interface switching control signal
P54/BUSAK CMOS-IN PULL-UP ouT STKCL-0 Stack clutch, L:ON, H:OFF, (STK-CLT:CL3)
P53/BUSRQ CMOS-IN PULL-UP ouT REVCL-0 Reverse clutch, L:ON, H:OFF, (REV-CLT:CL2)
P52/HWR CMOS-IN PULL-UP IN EINT3-1 External I/F input 4 (image quality
control)
WR OuUT | WR-0 External memory write signal
RD ouT RD-0 External memory read signal
P27/A23 TTL-OUT H ouT ERSLP-0 Discharge LED lamp, L:ON, H:OFF, (ERS)
P26/A22 TTL-OUT H Not used
P25/A21 TTL-OUT H ouT A21 Address bus
P24/A20 TTL-OUT H ouT A20 Address bus
P23/A19 TTL-OUT H ouT WD-E WD-E signal, Enable:H, Disable:L
P22/A18 TTL-OUT H ouT Al8 Address bus
P21/A17 TTL-OUT H ouT Al7 Address bus
P20/A16 TTL-OUT H ouT Al6 Address bus
P17/D15 TTL 3STATE IN/OUT | D15 Data bus
P16/D14 TTL 3STATE IN/OUT | D14 Data bus
P15/D13 TTL 3STATE IN/OUT | D13 Data bus
P14/D12 TTL 3STATE IN/OUT | D12 Data bus
P13/D11 TTL 3STATE IN/OUT | D11 Data bus
P12/D10 TTL 3STATE IN/OUT | D10 Data bus
P11/D9 TTL 3STATE IN/OUT | D9 Data bus
P10/D8 TTL 3STATE IN/OUT | D8 Data bus
D7 TTL 3STATE IN/OUT | D7 Data bus
D6 TTL 3STATE IN/OUT | D6 Data bus
D5 TTL 3STATE IN/OUT | D5 Data bus
D4 TTL 3STATE IN/OUT | D4 Data bus
D3 TTL 3STATE IN/OUT | D3 Data bus
D2 TTL 3STATE IN/OUT | D2 Data bus
D1 TTL 3STATE IN/OUT | D1 Data bus

1-5
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Port Name At reset IN/OUT | Signal Name FUNCTION

DO TTL 3STATE IN/OUT | DO Data bus

Al5 TTL OUT OuUT | Al5 Address bus

Al4 TTL OUT OUT | Al4 Address bus

Al3 TTL OUT OUT | Al3 Address bus

Al2 TTL OUT OuUT | Al2 Address bus

All TTL OUT OuUT | All Address bus

Al0 TTL OUT OuUT | Al0 Address bus

A9 TTL OUT OuUT | A9 Address bus

A8 TTL OUT OUT | A8 Address bus

A7 TTL OUT OouT | A7 Address bus

A6 TTL OUT OUT | A6 Address bus

A5 TTL OUT OuUT |A5 Address bus

Ad TTL OUT OUT |A4 Address bus

A3 TTL OUT OuUT |A3 Address bus

A2 TTL OUT OuUT | A2 Address bus

Al TTL OUT OouT |Al1 Address bus

AO TTL OUT OuUT | A0 Address bus

PA7/SCLK1 CMOS-IN PULL-UP Not used

PA6/CTS1 CMOS-IN PULL-UP IN LCTS-0 L-CPU CTS signal

PA5/RXD1 CMOS-IN PULL-UP IN LRXD-1 L-CPUL M-CPU serial I/F receive data

PA4/TXD1 CMOS-IN PULL-UP ouT LTXD-0 M-CPUU L-CPU serial I/F send data

PA3/SCLKO CMOS-IN PULL-UP OUT | MREQP-0 M-CPUU PFC transmission request signal

PA2/CTSO CMOS-IN PULL-UP OUT | MACKP-0 M-CPUU PFC reception enable signal

PA1/RXDO CMOS-IN PULL-UP IN PFRXD-1 PFCU M-CPU serial I/F receive data

PAO/TXDO CMOS-IN PULL-UP ouT PFTXD-0 M-CPUU PFC serial I/F send data

PB7/TOB CMOS-IN PULL-UP ouT RSTSW-0 Main switch OFF at L, (S42)

PB6/TOA CMOS-IN PULL-UP ouT DRCLK-1 Drum motor reference clock, (DRM-
MOT:M12)

PB5/TIB/INT7 CMOS-IN PULL-UP IN STINT-1 SYSTEM = MAIN transmission interrupt (STINT)

PBA4/TIA/INT6 CMOS-IN PULL-UP Not used

PB3/TO9 CMOS-IN PULL-UP ouT DRMON-0 DRM-MOT ON Signal,L:ON, H:OFF
(DC brushless motor), (M12)

PB2/TO8 CMOS-IN PULL-UP ouT DRMBK-0 DRM-MOT BRK signal,L:Brake,
H:OFF (DC brushless motor), (M12)

PB1/TI9/INTS CMOS-IN PULL-UP IN PDWN-1 When 5V drops to 0V: H, Otherwise:
L, Rising edge detection

PBO/TI8/INT4 CMOS-IN PULL-UP IN EINTO-1 External I/F input 1 (image quality
control)

CIRCUIT DESCRIPTION 1-6




Port Name At reset IN/OUT | Signal Name FUNCTION

PC7/AN7 CMOS-IN IN FUSSW-1 Fuser unit, L: Uninstalled, H: Installed

PC6/ANG CMOS-IN IN STHU-1A Upper heatroller thermistor (END),
(THMSH/U)

PC5/AN5S CMOS-IN IN THML-1A Lower heatroller thermistor (THMSH/L)

PC4/AN4 CMOS-IN IN THMU-1A Upper heatroller thermistor (Center),
(THMSH/U)

PC3/AN3 CMOS-IN IN CTDS-1 Image density sensor Analog input, (IQM)

PC2/AN2 CMOS-IN IN DRTMP-1 Drum thermistor analog input, (THMSD)

PC1/AN1 CMOS-IN IN ATS-1 Auto toner sensor analog input, (ATS)

PCO/ANO CMOS-IN Not used | GND

PDO/INT8 CMOS-IN PULL-UP IN RXINT-1 MAIN <= PC communications interrupt

PD4 CMOS-IN PULL-UP ouT HVTM-0 Main charger, L:ON, H:OFF, (HVT-TM)

PD3 CMOS-IN PULL-UP ouT HVTT-0 Transfer belt bias, L:ON, H:OFF, (HVT-
™)

PD2 CMOS-IN PULL-UP ouT HVDDC-0 Developer bias (DC),L:ON, H:OFF,(HVT-DB)

PD1 CMOS-IN PULL-UP IN PFACK-1 PFC - M-CPU transmission enable signal

PE7 CMOS-IN PULL-UP ouT HVDAC-0 Developer bias (AC),L:ON, H:OFF,(HVT-DB)

PEG6 CMOS-IN PULL-UP ouT LRTS-0 M-CPU - L-CPU transmission request
signal (enable:L)

PE5 CMOS-IN PULL-UP ouT HVTBB-0 Transfer belt brush bias , L:ON,
H:OFF, (HVT-TM)

PE4 CMOS-IN PULL-UP IN IPCSW-1 Finisher PC board, L:connected,
H:disconnected

PE3 CMOS-IN PULL-UP ouT DRMCW-0 Drum motor rotation direction, H:CCW, L:CW,
(DC brushless motor), (DRM-MOT:M12)

PE2 CMOS-IN PULL-UP ouT LRST-0 L-CPU reset signal, L: Reset, H: Normal

PE1 CMOS-IN PULL-UP ouT FNOF2-0 Fan speed signal-2, L: Low speed,
H: High speed

PEO CMOS-IN PULL-UP ouT FANOF-0 Fan speed signal-1, L: Low speed,
H: High speed

DAREFH — 5V Reference voltage of D/A convertor

DAREFL — GND

DAOUTO Not used

DAOUT1 Not used

NMI CMOS-IN IN 5V Non Maskable Interrupt

EA CMOS-IN IN GND External Access

CLR CMOS-IN IN RST-0 Reset at L

CLK TTL-OUT ouT Clock

WDOUT TTL-OUT ouT WDT-0 Microcontroller out of control: L, Normal: H

CIRCUIT DESCRIPTION



Port Name At reset IN/OUT | Signal Name FUNCTION
AMS8/16 — GND Bus width, Mixed 8- and 16-bit buses at L
RESET — Reset signal
VREFH IN Reference voltage input for A/D converter
VREFL IN Reference voltage input for A/D converter
AVCC — A/D converter power supply
AVSS A/D converter power supply
X1/X2 Oscillator terminal
DvCC 5V power supply
DVSS GND terminal
R : Programmable pull-up resistor
1 : Pulled up
X : Not pulled up
— : No pull-up functions
CIRCUIT DESCRIPTION 1-8




1.1.2 PFC-CPU (TMP91C640N)
(1) Features
This 8-bit CMOS microcontroller integrates an 8-bit CPU, ROM, RAM, A/D converter, multifunction
timer/event counter, and general-use serial interface in a single chip. External memory can be ex-
panded to 48 Kbytes for proglam, and data memory to 1 Mbytes.
* Internal ROM: 16 Kbytes
« Internal RAM: 512 bytes
» External program memory: 48 Kbytes
» External data memory: 1 Mbytes
* Precision 8-bit A/D converter (6 ch)
» General-use serial interface (1 ch)
* Stepping motor control (2 ch)
* 54 1/O port terminals

(2) PFC-CPU functions
PFC controls the paper feed system.
All operations for transporting the paper feeding from each cassette up to the aligning rollers in the
machine are controlled by PFC.
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(3) Pin assignment of PFC-CPU

VREF []

AGND []
(ANO)P50 [|
(AN1)P51 [
(AN2)P52 []
(AN3)P53 [
(AN4)P54 [
(AN5)P55 [
(TO3/M00)P60 [
(MO1)P61 [
(M02)P62 [
(M03)P63 [
(TO/M10)P70 [
(M11)P71 [
(M12)P72 [
(M13)P73 []
(INTO)P80 [
(INT1/T14)P81 [
(INT2/T15)P82 [
(TO3/TO4)P83 []
NMI [

RESET [

CLK [

(DOYPOO [}
(D1)PO1 [}
(D2)P02 [}
(D3)P03 []
(D4)P04 [
(D5)P05 []
(D6)PO6 [
(D7)PO7 [
(GND)Vss [

© 00 N o g b~ W NP

W W W NN DNDNDNDNDMDNMNNDNNDMNDNEPREPR PR R PR PRPRPRPPEP
N P O © 0 N O O & WNPFP O © 0N O Ol W N P O

64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33

Juduuubbbobbbbddgdduuuguobouoon

Vss
P37(WAIT)
P36(WR)
P35(RD)
P34(CTS)
P33(TXD)
P32(TXD/RTS/SCLK)
P31(RXD)
P30(RXD)
EX
P43(A19)
P42(A18)
P41(A17)
P40(A16)
P27(A15)
P26(A14)
P25(A13)
P24(A12)
P23(A11)
P22(A10)
P21(A9)
P20(A8)
P17(A7)
P16(A6)
P15(A5)
P14(A4)
P13(A3)
P12(A2)
P11(A1)
P10(A0)
X1

X2

TMP91C640N pin assignment (shrink DIP)
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I/O Map of PFC-CPU

Port Name At reset IN/OUT | Signal Name FUNCTION

P37/WAIT Not used

P36/WR Not used

P35/RD OUT | PFREQ-1 Send request (TO G/A)

P34/CTS IN MACKP-1 ACK signal (FROM G/A)

P33/TXD OUT | PFRXD-0 Serial transmission data (TO G/A)

P32/TXDIRTS/ ouT PFACK-1 ACK signal (TO G/A)

SCLK

P31/RXD IN PFTXD-0 Serial receive data (FROM G/A)

P30/RXD IN PSTPC-1 Paper stop switch (P-STP-SW:S13)
When paper is past: H, No paper: L

P55/ANS IN 24VCK-1 Front door check (analog voltage)
Front door open at 2.5V or less

P54/AN4 IN ADCNT-1 ADU connection status
When installed: L

P53/AN3 IN 5VSWw-1

P52/AN2 Not used

P51/AN1 Not used

P50/ANO Not used

P83/TO3/TO4 OuUT | PSTPD-0 Paper feed status signal

P82/INT2/TI5 Not used

P81/INT1/TI4 IN MREQP-1 Send request (from G/A): External interrupt

P8O/INTO IN RSTRT-1 Copier aligning roller restart signal

P73/M13 OuUT | SIDMD-0 ADU Side guide motor control signal

P72/M12 ouT SIDMC-0 (SID-MOT:M9)

P71/M11 ouT SIDMB-0

P70/M10/TO2 ouT SIDMA-0

P63/M03 OUT | ENDMD-0 ADU End guide motor control signal

P62/M02 ouT ENDMC-0 (END-MOT:M8)

P61/M01 ouT ENDMB-0

P60/M00/TO1 ouT ENDMA-0

P0O7/D7 OUT | DRV7-1 Driver control signal

P06/D6 ouT DRV6-1

P0O5/D5 ouT DRV5-1

P04/D4 ouT DRV4-1

P03/D3 ouT DRV3-1

P02/D2 ouT DRV2-1

P01/D1 ouT DRV1-1

P0O0/DO ouT DRVO-1

CIRCUIT DESCRIPTION



Port Name At reset IN/OUT | Signal Name FUNCTION

P43/A19 OUT | CLKD-0 For driver control data (DRVO to 7)

P42/A18 OUT | CLKC-0 Registration control signal

P41/A17 OUT | CLKB-0 Registration data output: rising edge

P40/A16 OUT | CLKA-O Registration output data for holding: falling edge

P27/A15 Not used

P26/A14 Not used

P25/A13 OUT | SCSWF-0 Enable signal for bus buffer

P24/A12 ouT SCSWE-0

P23/A11 ouT SCSWD-0

P22/A10 ouT SCSWC-0

P21/A9 ouT SCSWB-0

P20/A8 ouT SCSWA-0

P17/A7 IN RETS7-1 Switch, sensor input (bus buffer)

P16/A6 IN RETS6-1

P15/A5 IN RETS5-1

P14/A4 IN RETS4-1

P13/A3 IN RETS3-1

P12/A2 IN RETS2-1

P11/A1 IN RETS1-1

P10/A0 IN RETSO-1

NMI IN 5V Non mastkable Interrupt

EA IN GND External access

RST IN PFRST-0 Reset signal

CK Not used

X1 IN Oscillator input

X2 IN Oscillator output

VREF — Reference voltage input for A/D converter

AGND — Ground input for A/D converter
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1.1.3 Gate Array (LCA301)
(1) Gate array functions

The gate array is controlled by the main CPU and the gate array’s internal logic circuit. The gate array

has the following functions:

* Pulse motor control (drum, transfer belt)

* Interface with NV-RAM (A key circuit is provided to prevent against clearing data inadvertently even
if the microcontroller is out of control).

» General-use 1/O port

(2) Gate array pin assignment diagram
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I/0 Map of Gate Array

Port Name At reset IN/OUT | Signal Name FUNCTION
PAO CMOS-IN IN CNT-1 Line jumper wire L: Line for factory
adjustment), H: Field (for delivery)
PA1 CMOS-IN IN PCCNT-0A PC connection line
PA2 CMOS-IN IN PCDSR-0 DSR signal for PC
PA3 CMOS-IN IN CPMSW-0
PA4 CMOS-IN IN CPSW2-0
PAS5 CMOS-IN IN Not used
PA6 CMOS-IN IN Not used
PA7 CMOS-IN IN Not used
PBO CMOS-IN ouT RMSO0-1 RMS
PB1 CMOS-IN ouT RMS1-1
PB2 CMOS-IN ouT RMS2-1
PB3 CMOS-IN ouT RMS3-1
PB4 CMOS-IN ouT RMS4-1
PB5 CMOS-IN ouT RMS5-1
PB6 CMOS-IN ouT RMS6-1
PB7 CMOS-IN ouT RMS7-1
PCO CMOS-OUT H ouT Not used
PC1 CMOS-OUT H ouT Not used
PC2 CMOS-OUT H ouT Not used
PC3 CMOS-OUT H ouT Not used
PC4 CMOS-OUT H ouT Not used
PC5 CMOS-OUT H ouT Not used
PC6 CMOS-OUT H ouT Not used
PC7 CMOS-OUT H ouT Not used
A0 TTL-IN PULL-UP IN A0 Address bus
Al TTL-IN PULL-UP IN Al
A2 TTL-IN PULL-UP IN A2
A3 TTL-IN PULL-UP IN A3
A4 TTL-IN PULL-UP IN A4
A5 TTL-IN PULL-UP IN A5
A6 TTL-IN PULL-UP IN A6
A7 TTL-IN PULL-UP IN A7
Al2 TTL-IN PULL-UP IN Al2
Al3 TTL-IN PULL-UP IN Al3
Al4 TTL-IN PULL-UP IN Al4
DO TTL-IN CMOS-OUT PULL-UP | IN/OUT | DO Data bus
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Port Name At reset IN/OUT | Signal Name FUNCTION
D1 TTL-IN CMOS-OUT PULL-UP | IN/OUT | D1 Data bus
D2 TTL-IN CMOS-OUT PULL-UP | IN/OUT | D2
D3 TTL-IN CMOS-OUT PULL-UP | IN/OUT | D3
D4 TTL-IN CMOS-OUT PULL-UP | IN/OUT | D4
D5 TTL-IN CMOS-OUT PULL-UP | IN/OUT | D5
D6 TTL-IN CMOS-OUT PULL-UP | IN/OUT | D6
D7 TTL-IN CMOS-OUT PULL-UP | IN/OUT | D7
RD TTL-IN PULL-UP IN RD-0 Read signal
WR TTL-IN PULL-UP IN WR-0 Write signal
CS TTL-IN PULL-UP IN CS0-0 Chip select signal
CTS TTL-IN IN PCCTS-0 CTS signal for PC
RXD TTL-IN IN PCRXD-0 PC serial receive data (from PC)
CBSY TTL-IN IN CBSY-0 System I/F command BSY signal
CMD TTL-IN IN CMD-0 System I/F receive data signal
SACK TTL-IN IN SACK-0 System I/F status ACK signal
SERR TTL-IN IN SERR-0 System I/F status error signal
RXDINT CMOS-OUT H ouT RXINT-1 MAIN < PC reception interrupt (RXINT)
TXDINT CMOS-OUTH OUT | TXINT-1 MAIN < PC transmission interrupt (TXINT)
CMDINT CMOS-OUTH OUT | CMINT-1 System I/F reception interrupt
STSINT CMOS-OUTH OUT | STINT-1 System I/F transmission interrupt
RTS CMOS-OUT H ouT PCRTS-0 For external PC
TXD CMOS-OUTH ouT PCTXD-0 PC serial data send data (to PC)
SBSY CMOS-OUTH OUT | SBSY-0 System I/F status BSY signal
STS CMOS-OUTH OUT | STS-0 System I/F send data signal
CACK CMOS-OUTH OUT | CACK-0 System I/F command ACK signal
CERR CMOS-OUTH OUT | CERR-0 System I/F command error signal
SCLK CMOS-IN IN Not used
RESET CMOS-IN SCHMITT IN GARST-0 Reset signal
CNTRST CMOS-IN IN Not used H
TESTSW CMOS-IN IN Not used GND
TSTEN INPUT with PULL-DOWN IN Not used GND
PDO CMOS-OUT H ouT STKSL-0 Gate solenoid, L:ON, H:OFF, (GATE-
SOL:SOL4)
PD1 CMOS-OUT H Not used
PD2 CMOS-OUT H ouUT | cLMTA-0 Main charger cleaning motor (CLN-MOT:M11)
PII-3|2 PII-3|3 Brake
PD3 CMOS-OUT H OUT | CLMTB-0 s - R
L L OFF
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Port Name At reset IN/OUT | Signal Name FUNCTION

PD4 CMOS-OUT H ouT FURMT-0 Fur brush motor, L: ON, H: OFF, (FUR-MOT:M10)

PD5 CMOS-OUT H Not used

PD6 CMOS-OUTH ouT CTRON-0 ON at counter:L, OFF at counter: H, (T)

PD7 CMOS-OUT H Not used

PEO CMOS-OUT H Not used

PE1 CMOS-OUT H Not used

PE2 CMOS-OUT H Not used

PE3 CMOS-OUT H Not used

PE4 CMOS-OUT H Not used

PES5 CMOS-OUT H Not used

PEG6 CMOS-OUT H Not used

PE7 CMOS-OUT H Not used

OSC1 IN IN X1 Oscillator input

0OSC2 ouT ouT | X2 Oscillator output

DICH1 CMOS-OUT L ouT DADAT-1 D/A serial data

LDCH1 CMOS-OUT L ouT DALTH-1 D/A serial data strobe, L: Latch, H: Hold

CLKCH1 CMOS-OUT L ouT SCK-1 D/A serial clock

DICH2 CMOS-OUT L Not used

LDCH2 CMOS-OUT L Not used

CLKCH2 CMOS-OUT L Not used

PFO CMOS-OUT IN IN EXCSW-1A Reverse door switch, H:CLOSE,
L:OPEN, (EXC-SW:S19)

PF1 CMOS-OUT IN IN MCLSW-0 Main charger cleaning switch ON:L,
OFF:H, (CLN-M-SW:S16)

PF2 CMOS-OUT IN IN CLNSW-0 Cleaner connection signal,
L: Connection, H: No connection

PF3 CMOS-OUT IN IN BRMRK-1A Brush motor lock detection signal,
L: Normal, H: Lock

PF4 CMOS-OUT IN IN ATSSW-1 Auto toner sensor connection signal,
L: Connection, H: No connection

PF5 CMOS-OUT IN IN CTRCN-1A Total counter connection signal,
L: Connection, H: No connection

PF6 CMOS-OUT IN IN EXPON-0 Exposure lamp ON signal, H: ON, L: OFF

PF7 CMOS-OUT IN Not used

PGO CMOS-OUT H ouT USSR-1 SSR for heater lamp, L:ON. H:OFF, (SSR-U)

PG1 CMOS-OUT H ouT SBSSR-0 SSR for sub heater lamp, L:ON. H:OFF, (SSR-S)

PG2 CMOS-OUT H ouT HTRMT-1 Heat roller motor, L:ON, H:OFF,(HTR-
MOT:M18)
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Port Name At reset IN/OUT | Signal Name FUNCTION

PG3 CMOS-OUT H ouT HTRML-0 Heat roller motor, L:Low speed ON,
H:OFF,(HTR-MOT:M18)

PG4 CMOS-OUT H ouT SCRP-0 Scraper solenoid, L:ON,
H:OFF,(SCRP-SOL:SOL3)

PG5 CMOS-OUTH ouT RVSF-0 Reverse fan motor, L:ON, H:OFF,
(REV-FAN-MOT:M27)

PG6 CMOS-OUTH ouT DCTOF-0 Duct out fan motor, L:ON, H:OFF,
(DUCT-OUT-FAN-MOT:M23)

PG7 CMOS-OUTH ouT HTRFA-0 Heater fan motor, L:ON, H:OFF, (HTR-
FAN-MOT:M20)

PHO CMOS-OUTH ouT EXTFA-0 Exit fan motor, L:ON, H:OFF,
(EXIT-FAN-MOT:M19)

PH1 CMOS-OUT H ouT DEVFA-0 Main charger fan motor, L:ON, H:OFF,
(DEV-FAN-MOT:M21)

PH2 CMOS-OUT H ouT CHFAN-0 Main charger fan motor, L:ON, H:OFF,
(DEV-FAN-MOT:M21)

PH3 CMOS-OUTH ouT DCTIF-0 Duct in fan motor, L:ON, H:OFF,
(DUCT-IN-FAN-MOT:M22)

PH4 CMOS-OUTH ouT TNRMT-0 Toner motor, L:ON, H:OFF,
(TNR-MOT:M14)

PH5 CMOS-OUTH ouT DEVON-0 Developer motor, L:ON, H:OFF,
(DEV-MOT:M16)

PH6 CMOS-OUTH ouT DVMBK-0 Developer motor, L:BRAKE,
H:NORMAL, (DEV-MOT:M16)

PH7 CMOS-OUT H ouT DRMSW-0 Drum motor drive current select, L:Acceleration,
H:Constant, (DRM-MOT:M12)

P10 CMOS-IN IN TEMP-0A Toner Empty:L, Normal:H(TNR-EMP-SW:S14)

P11 CMOS-N IN HOPSW-1 Toner supply cover switch, H:open,
L:close (TNR-HOP-SW:S11)

P12 CMOS-IN IN KCTRC-1A Key counter connecting signal
L;connect, H:disconnect

P13 CMOS-N IN HTRDY-1 At HTR-ready :L, other:H

P14 CMOS-IN Not used

P15 CMOS-IN Not used

P16 CMOS-IN Not used

P17 CMOS-IN Not used

DCCLK1 CMOS-OUTH ouT ADDCK-1 ADU-MOT reference clock, (M24)

DCCLK2 CMOS-OUTH ouT HTRCK-1 HTR-MOT reference clock, (M18)

DCCLK3 CMOS-OUTH ouT DEVCK-1 DEV-MOT reference clock, (M16)

DCCLK4 CMOS-OUTH ouT PFMCK-1 PFP-MOT reference clock (M31)
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Port Name At reset IN/OUT | Signal Name FUNCTION

SM_A CMOS-OUTH OUT | DRMTA-O Drum motor control signal
(Active low), (M12)

SM_B CMOS-OUT H ouT DRMTB-0

SM_NA CMOS-OUT H ouT DRMTC-0

SM_NB CMOS-OUT H ouT DRMTD-0

SMCLK CMOS-IN IN DRCLK-1 Drum motor reference clock (fromM-CPU)

PJO CMOS-OUT H OUT | TCMTB-0 Transfer belt cam motor (TRB-CAM-MOT:M26)

PJO PJ1
H H Brake
PJ1 CMOS-OUT H OUT | TCMTA-0 ; " =
L L STOP

PJ2 CMOS-OUTH ouT AUGMT-0 Toner transport motor, L:ON, H:OFF,
(AUG2-MOT:M15)

PJ3 CMOS-OUT H ouT RSTRT-1 RESTART (U PFC)

PJ4 CMOS-OUT H ouT PCDTR-0 For external PC

PJ5 CMOS-OUT H Not used

PJ6 CMOS-OUT H Not used

PJ7 CMOS-OUT H Not used

MWR CMOS-OUT H OUT | WRRAM-0 RAM write signal

SMINT CMOS-OUT H Not used

CSO0 CMOS-OUT H Not used

CS1 CMOS-OUT H ouT CSRAM-0 RAM chip select signal (8KB)

CS2 CMOS-OUT H Not used

CS3 CMOS-OUT H Not used

CS4 CMOS-OUT H Not used

CS5 CMOS-OUT H Not used

PKO CMOS-IN IN TRCS1-0 Transfer belt separation switch
(TR-SEP-SW:S44)

PK1 CMOS-IN IN TRCS-0 Transfer belt touch switch(TR-TCH-SW:S43)

PK2 CMOS-IN IN AGMRK-1A | Toner transport motor Lock signal
L:NORMAL, H:LOCK, (AUG2-MQOT:M15)

PK3 CMOS-IN IN PSTPC-1 Paper stop switch, L: No paper, H:
When paper is past, (PSTP-SW:S13)

PK4 CMOS-IN IN PSTPD-0 Paper feed status signal

PK5 CMOS-IN Not used

PK6 CMOS-IN Not used

PK7 CMOS-IN Not used

MULTDO CMOS-IN Not used
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Port Name At reset IN/OUT | Signal Name FUNCTION
MULTD1 CMOS-IN IN REVCL-0 Reverse clutch signal, (REV-CLT:CL2)
MULTA CMOS-IN IN STKCL-0 Stack clutch control signal, (STK-
MULTY CMOS-OUT H OUT | REVCL-0A |CLT:CL3)
Reverse clutch signal, L;ON, H:OFF,

(REV-CLT:CL2)
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1.1.4 Scanner CPU (TMP95C063F)

(1) Outline and Features
The same TMP95CO063F as the main CPU is used for the scanner CPU. For detalils, refer to the item
for the main CPU.

(2) Scanner CPU functions
The scanner CPU has respective interface with the system CPU and the ADF, and controls scanner
operations.
It is also in charge of setting the various ASIC (SIPS, SH) parameters for image processing (pre-
processing).
(3) Pin assignments of scanner CPU: See the item for the main CPU.
Scanner CPU I/O map

S/IN|PIN| PortName | R | IN/OUT | Signal Name FUNCTION
1 |117| AO —| OUT | CPUAO Address bus —
2 |116| A1 —| OUT | CPUAL Address bus —
3 |115| A2 — | OUT | CPUA2 Address bus —
4 | 114 | A3 —| OUT | CPUAS Address bus —
5 | 113 | A4 —| OUT | CPUA4 Address bus —
6 |112| A5 —| OUT | CPUA5 Address bus —
7 |111| A6 —| OUT | CPUA6 Address bus —
8 | 110| A7 —| OUT | CPUA7 Address bus —
9 | 109 | A8 — | OUT | CPUA8 Address bus —
10 | 107 | A9 — ouT CPUA9 Address bus —
11 | 106 | A10 — ouT CPUA10 Address bus —
12 | 105 | Al11 — ouT CPUA11 Address bus —
13 | 104 | A12 — ouT CPUA12 Address bus —
14 | 103 | A13 — ouT CPUA13 Address bus —
15 | 102 | A14 — ouT CPUA14 Address bus —
16 | 101 | A15 — ouT CPUA15 Address bus —
17 | 35 | AM8/16 — IN SG Bus width selection (mixed 8- and 16-bit buses)
18 | 144 | AVCC — — +5V A/D converter power supply | (fixed to 5V)
19 | 143 | AVSS — — SG A/D converter ground (fixed to ground)
20 | 36 | CLK - = (OPEN) Not used —
21| 75 | DO — | IN/OUT | CPUDO Data bus —
22 | 76 | D1 — | IN/OUT | CPUD1 Data bus —
23 | 77 | D2 — | IN/OUT | CPUD2 Data bus —
24 | 78 | D3 — | IN/OUT | CPUD3 Data bus —
25 | 79 | D4 — | IN/OUT | CPUD4 Data bus —
26 | 80 | D5 — | IN/OUT | CPUD5 Data bus —
27 | 81 | D6 — | IN/OUT | CPUD6 Data bus —
28 | 82 | D7 — | IN/OUT | CPUD7 Data bus —
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S/N| PIN| Port Name IN/OUT | Signal Name FUNCTION

29 | 84 | D8 IN/OUT | CPUD8 Data bus —

30 | 85 | D9 IN/OUT | CPUD9 Data bus —

31| 86 | D10 IN/OUT | CPUD10 Data bus —

32 | 87 | D11 IN/OUT | CPUD11 Data bus —

33 | 88 | D12 IN/OUT | CPUD12 Data bus —

34 | 89 | D13 IN/OUT | CPUD13 Data bus —

35| 90 | D14 IN/OUT | CPUD14 Data bus —

36 | 91 | D15 IN/OUT | CPUD15 Data bus —

37 | 3 | DAOUTO OUT | SCNLIM Scanner motor driving Increasing this setting
current setting (Vref) increases the current

38 | 4 | DAOUT1 — (OPEN) Not used —

39 | 1 | DAREFH IN +5V Reference voltage terminal —
(upper limit) for D/A converter _

40 | 2 | DAREFL IN SG Reference voltage terminal
(lower limit) for D/A converter _

41 | 18 | bvCC — +5V 5V power supply

42 | 48 | DvCC — +5V 5V power supply —

43 | 84 | bvCC — +5V 5V power supply —

44 | 108 | bvCC — +5V 5V power supply —

45 | 132 | bvCC — +5V 5V power supply —

46 | 5 | DVSS — SG GND terminal —

47 | 37 | DVSS — SG GND terminal —

48 | 57 | DVSS — SG GND terminal —

49 | 74 | DVSS — SG GND terminal —

50 | 92 | DVSS — SG GND terminal —

51 | 118 | DVSS — SG GND terminal —

52 | 40 | EA IN SG (external access) (internal ROM)

53 | 23 | NMI IN +5V Not used Fixed: H

54 | 100 | Al6 OuT | Al6 Address bus —

55 | 99 | P21/A17 — (OPEN) Not used —

56 | 98 | P22/A18 — (OPEN) Not used —

57 | 97 | P23/A19 ouT WDTEN Watchdog enable Enable:H, Disable:N

58 | 96 | P24/A20 — (OPEN) Not used —

59 | 95 | P25/A21 — (OPEN) Not used —

60 | 94 | P26/A22 — (OPEN) Not used —

61 | 93 | P27/A23 — (OPEN) Not used —

62 | 71 | P52 OUT | JIGER Enable jig At completion of SLG

operation: L
63 | 70 | P53 OUT | JIGOK Jig OK At error detection: L

1-21
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SIN|PIN| PortName | R | IN/OUT | Signal Name FUNCTION

64 | 69 | P54 — — (OPEN) Not used —

65 | 68 | RW — | OUT | CPURW Write/Read to special register | L active

66 | 67 | CSO — | OUT | CPUCSO SRAM chip select L active

67 | 66 | CS2 — | OUT | CPUCS2 PROM chip select L active

68 | 65 | CS1 — | OUT | CPUCS1 SH (CCD) chip select L active

69 | 64 | P61 — | OUT | VSYNC Image vertical synchronization —

70 | 63 | P62 — | OUT | FAN3SP SLG Fan speed selection | High speed: H,
(SLG-FAN-MOT:M4) Low speed: L

71 | 62 | P63 — | OUT | FAN3ON SLG Fan ON/OFF signal ONLL,
(SLG-FAN-MOT:M4) OFF:H

72 | 61 | CS3 — | OUT | CPUCS3 SIPS chip select L active

73 | 60 | P65 — | OUT | PHSCHG SH mode switching

74 | 59 | P66 — | OUT | FAN2SP OPT Fan speed selection | High speed: H,
(OPT-FAN-MOT:M3-2) Low speed: L

75 | 58 | P67 — | OUT | FAN2ON OPT Fan ON/OFF ONLL,
(OPT-FAN-MOT (M3-2) OFF:H

76 | 49 | PGOO — | OUT | DCM-A DCM motor phase A L active
(DCM-MOT:M2)

77 | 50 | PGO1 — | OUT | DCM-B DCM motor phase B L active
(DCM-MOT:M2)

78 | 51 | PG0O2 — | OuUT |DCM-C DCM motor phase C L active
(DCM-MOT:M2)

79 | 52 | PGO3 — | OUT | DCM-D DCM motor phase D L active
(DCM-MOT:M2)

80 | 53 | P74 X IN APS1 APS sensor

81 | 54 | P75 X IN APS2 APS sensor

82 | 55 | P76 X IN APS3 APS sensor

83 | 56 | P77 — — (OPEN) Not used —

84 | 32 | P80 — — (OPEN) Not used —

85| 33 | P81 X IN APS4 APS sensor —

86 | 34 | P82 X IN APS5 APS sensor —

87 | 43 | P83 X IN APS6 APS sensor —

88 | 44 | P84/INTO X IN SRTS SYSU SLG transmission L active
interrupt

89 | 45 | P85/INT1 — — (OPEN) Not used —

90 | 46 | P86/INT2 X IN DFRAK ADFU SLG reception L active
enable signal

91 | 47 | P87/INT3 — — (OPEN) Not used —

92 | 24 | P90 — | OuT SCNDIR Scanner motor rotation
direction, (SCN-MOT:M1)
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S/N| PIN| Port Name IN/OUT | Signal Name FUNCTION
93 | 25 | TO1 ouT SCNCLK Scanner motor CLK
(SCN-MOT:M1)
94 | 26 | P92 ouT FAN1ON OPT Fan ON/OFF ON: L,
(OPT-FAN-MOT:M3-1) OFF: H
95 | 27 | P93/TO3 ouT FAN1SP OPT Fan speed selection | High speed: H,
(OPT-FAN-MOT:M3-1) Low speed: L
96 | 28 | P94 ouT FAN4ON Not used
97 | 29 | P95 ouT EXPEN Exposure lamp output enable | Enable: L
98 | 30 | P96 ouT EXPON Exposure lamp ON Lamp ON: L
99 | 31 | P97/TO7 ouT EXPPWM Exposure intensity adjustment | PWM
100 | 14 | TXDO OuT | STXD SLGO SYS serial I/F send data | Serial
101 | 15 | RXDO IN SRXD SYSU SLG serial I/F Serial
receive data
102 | 16 | CTSO OuUT | SCTS SLGUO SYS transmission L active
interrupt
103 | 17 | PA3 — (OPEN) Not used —
104 | 19 | TXD1 ouT DFTXD SLGU ADF serial I/F send data | Serial
105| 20 | RXD1 IN DFRXD ADFU SLG serial I/F receive data | Serial
106| 21 | CTS1 ouT DFAK SLGU ADF reception L active
enable signal
107 | 22 | PA7 ouT DFRQ SLGO ADF transmission L active
request signal
108 | 6 | PBO/TI8/INT4 — (OPEN) Not used —
109| 7 |INT5 IN PWDNCK Power down check Power off: L
110| 8 | PB2/TO8 — (OPEN) Not used —
111| 9 | PB3/TO9 — (OPEN) Not used —
112 | 10 | PB4/TIA/INT6 ouT DFRRQ ADFU SLG reception L active
request signal
113 | 11 | PB5S/TIB/INT7 IN SCHOM Scanner motor home SW | Home position: H
(HOME-SW:S2)
114 | 12 | PB6/TOA IN SCNT System board connection | Connection: L
115| 13 | PB7/TOB IN DFCNT ADF connection Connection: L
116 | 133 | PCO/ANO — SG Not used —
117|134 | PC1/AN1 — SG Not used —
118|135 | PC2/AN2 — SG Not used —
119 | 136 | PC3 IN EWSCNT EWS connection Connection: L
120|137 | PC4 IN PGCNT Pattern Generator connection | Connection: L
121|138 | PC5 — (OPEN) Not used —
122|139 | PC6 IN DSWCNT DIP SW board/adjustment | Connection: L

jig connection
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SIN|PIN| PortName | R | IN/OUT | Signal Name FUNCTION

123 | 140 | PC7 — IN 24VCHK 24V power supply check Power drop: L

124|131 | PDO — | OuT SCNMDO Scanner motor step angle

125|130 | PD1 — ouT SCNMD1 setting (SCN-MOT:M1)

126 | 129 | PD2 — ouT SCNMD2

127|128 | PD3 — ouT SCNMD3

128 | 127 | PD4 — | OUT | SCNHLD Scanner motor hold

129 | 126 | PEO X IN DIPSW8 Scanner unit standalone For adjustment

130 | 125 | PE1 X IN DIPSW7 mode

131|124 | PE2 X IN DIPSW6

132 | 123 | PE3 X IN DIPSW5

133|122 | PE4 X IN DIPSW4

134 | 121 | PES X IN DIPSW3

135|120 | PE6 X IN DIPSW2

136 | 119 | PE7 X IN DIPSW1

137 | 73 | RD — | OUT | CPURD Reading Enable: L

138 | 41 | RESET 1 IN CPURST Reset Reset: L

139 | 141 | VREFH — IN +5V Reference voltage input for —
A/D converter (H)

140 | 142 | VREFL — IN SG Reference voltage input for —
A/D converter (L)

141 | 42 | WDTOUT — | OUT | WDTOUT Watchdog timer output Microcontroller malfunc-

tion (out of control): L

142 | 72 | WR — ouT CPUWR Write Enable: L

143 | 38 | X1 — | INJOUT | X1 Oscillator terminal —

144 | 39 | X2 — | INJOUT | X2 Oscillator terminal —

R : Programmable pull-up resistor

1 :Internal pull-up enabled

X :Internal pull-up disabled

CIRCUIT DESCRIPTION
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1.1.5 Laser CPU (TMP95C063F)

(1) Outline and features
The same TMP95CO063F as the main CPU is used for the Laser CPU. For details, refer to the item for
the main CPU.

(2) Laser CPU functions
The laser CPU has an interface with the main CPU, and controls the inside of the laser unit (rotation
of the polygonal motor, galvanic mirror control, laser power control, etc.)
Itis also in charge of setting the various ASIC (POPS) parameters for image processing (post-process-
ing).

(3) Pin assignments of laser CPU: See the item for the main CPU.

Laser CPU I/O map

Port Name At reset R IN/OUT | Signal Name FUNCTION

P97/TO7 CMOS-IN PULL-UP | — OUT | (FANSP-1) Fan speed selection, L: High speed,
H: Low speed, (LSU-FAN-MOT: M6)

P96/TI6 CMOS-IN PULL-UP | — ouT FAN-0 Fan, L: ON, H: OFF

P95/TO5 CMOS-IN PULL-UP ) IN (WUL-0) Beam sensor window upper limit

P94/TI4 CMOS-IN PULL-UP ) IN (WLL-0) Beam sensor window lower limit

P93/TO3 CMOS-IN PULL-UP | — ouT OFFST-0 Beam sensor detection mode, L: Detection

P92/TI2 CMOS-IN PULL-UP | — ouT BMSW2-1 Beam sensor select

P91/TO1 CMOS-IN PULL-UP | — ouT BMSW1-1

P90/TIO CMOS-IN PULL-UP | — ouT BMSWO-1

P87/INT3 CMOS-IN PULL-UP ) IN BUSY-0 Beam sensor busy (A/D conversion in
progress), Interrupt at rise at end of conversion

P86/INT2 CMOS-IN PULL-UP | — IN PVDEN-0 Interrupt at rise at end of page, L: Print area

P85/INT1 CMOS-IN PULL-UP | X IN CNTRD-1 Reading from POPS possible, H: Read

P84/INTO CMOS-IN PULL-UP | X IN COMINT-0 Interrupt from monitor IC, L: Buffer empty

P83/NMI2 CMOS-IN PULL-UP | — OUT | COMND-1 Command/data select output to monitor IC

P82/WAIT CMOS-IN PULL-UP | — OUT | (CLKEN-1) Crystal oscillator enable,
L: Disable, H: Enable

P81/SCOUT CMOS-IN PULL-UP | — ouT BUSEN-1 Bus release with POPS at EWS
connection, H: Enable

P80/BS CMOS-IN PULL-UP | —

P77/PG13 CMOS-IN PULL-UP 1 IN ERR-1 HYSNC error/PWM calibration BUSY,
H: Error

P76/PG12 CMOS-IN PULL-UP | — ouT LVDEN-0 L-CPU secondary scanning direction
sync signal

P75/PG11 CMOS-IN PULL-UP | — ouT LE-0 Laser enable, L: Enable

P74/PG10 CMOS-IN PULL-UP | — ouT LDOFF-0 Forced laser OFF during manual feed, L: OFF

P73/PG03 CMOS-IN PULL-UP | — ouT DDISD-1 Laser driver D forced stop

P72/PG02 CMOS-IN PULL-UP | — ouT DDISC-1 Laser driver C forced stop

P71/PG0O1 CMOS-IN PULL-UP | — ouT DDISB-1 Laser driver B forced stop
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Port Name At reset IN/OUT | Signal Name FUNCTION
P70/PGO00 CMOS-IN PULL-UP OUT | DDISA-1 Laser driver A forced stop
P67/UCAS3/UW3/ | TTL-OUT H OUT | CNTST-0 HSYNC count of adjustment sensor,
WE3 L: Count
P66/LCAS3/LW3/ | TTL-OUT H ouT CSNVM-0 Serial EEPROM chip select, L: Select
REFOUT
P65/CAS3/WE3 TTL-OUT H ouT GDALAT-0 Galvanic mirror DAC latch, L: Latch
P64/CS3/RAS3 TTL-OUT H ouT CSGDAC-0 Galvanic mirror DAC chip select, L: Select
P63/UCAS1/UW1/ | TTL-OUT H OuUT | (DAWR-0) Beam sensor DAC latch (at compara-
WE1 tor)
P62/LCAS1/LW1/ | TTL-OUT H OUT | (DASC1-0) Beam sensor DAC select
REFOUT (at comparator)
P61/CAS1/WE1 TTL-OUT H ouT (DASCO0-0)
P60/CS1/RAS1 TTL-OUT H ouT CSPOPS-0 POPS chip select, L: Select
P57/CS2 TTL-OUT L ouT CSPROM-0 | PROM chip select, L: Select
P56/CS0O TTL-OUT H ouT CSSRAM-0 SRAM chip select, L: Select
P55/RW CMOS-IN PULL-UP ouT GLVMT-1 Galvanic mirror driver mute, H: Mute
P54/BUSAK CMOS-IN PULL-UP Not used
P53/BUSRQ CMOS-IN PULL-UP Not used
P52/HWR CMOS-IN PULL-UP Not used
WR OuUT | WR-0 External memory write signal
RD OUT | RD-0 External memory read signal
P27/A23 TTL-OUT H ouT LDOND-0 Laser D forced ON, L: ON, H: OFF
P26/A22 TTL-OUT H ouT LDONC-0 Laser C forced ON, L: ON, H: OFF
P25/A21 TTL-OUT H ouT LDONB-0 Laser B forced ON, L: ON, H: OFF
P24/A20 TTL-OUT H ouT LDONA-0 Laser A forced ON, L: ON, H: OFF
P23/A19 TTL-OUT H OUT | LDRDY-0 llluminating on drum inhibit signal, L:

Ready, H: Copy
P22/A18 TTL-OUT H ouT SCRST-1 PWM calibration, H: Calibration
P21/A17 TTL-OUT H OuUT | VDIS-1 IVDEN-O0 inhibit during control between
pages, H: Beam control in progress
P20/A16 TTL-OUT H ouT Al6 Address bus
P17/D15 TTL 3STATE IN/OUT | D15 Data bus
P16/D14 TTL 3STATE IN/OUT | D14 Data bus
P15/D13 TTL 3STATE IN/OUT | D13 Data bus
P14/D12 TTL 3STATE IN/OUT | D12 Data bus
P13/D11 TTL 3STATE IN/OUT | D11 Data bus
P12/D10 TTL 3STATE IN/OUT | D10 Data bus
P11/D9 TTL 3STATE IN/OUT | D9 Data bus
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Port Name At reset IN/OUT | Signal Name FUNCTION
P10/D8 TTL 3STATE IN/OUT | D8 Data bus
D7 TTL 3STATE IN/OUT | D7 Data bus
D6 TTL 3STATE IN/OUT | D6 Data bus
D5 TTL 3STATE IN/OUT | D5 Data bus
D4 TTL 3STATE IN/OUT | D4 Data bus
D3 TTL 3STATE IN/OUT | D3 Data bus
D2 TTL 3STATE IN/OUT | D2 Data bus
D1 TTL 3STATE IN/OUT | D1 Data bus
DO TTL 3STATE IN/OUT | DO Data bus
Al5 TTL OUT ouT Al5 Address bus
Al4 TTL OUT ouT Al4 Address bus
Al3 TTL OUT ouT Al3 Address bus
Al2 TTL OUT ouT Al2 Address bus
All TTL OUT ouT All Address bus
Al10 TTL OUT ouT Al10 Address bus
A9 TTL OUT OouT | A9 Address bus
A8 TTL OUT OUT | A8 Address bus
A7 TTL OUT ouT | A7 Address bus
A6 TTL OUT OUT | A6 Address bus
A5 TTL OUT OouUT | A5 Address bus
A4 TTL OUT OUT | A4 Address bus
A3 TTL OUT OouT | A3 Address bus
A2 TTL OUT ouT | A2 Address bus
Al TTL OUT ouT | Al Address bus
AO TTL OUT OuT | A0 Address bus
PA7/SCLK1 CMOS-IN PULL-UP OUT | SCLK-1 Serial clock for laser power DAC/EEPROM
PA6/CTS1 CMOS-IN PULL-UP ouT LDDALD-0 Serial latch for laser power DAC, L: Latch
PA5/RXD1 CMOS-IN PULL-UP IN RXD-1 Serial data for EEPROM read
PA4/TXD1 CMOS-IN PULL-UP OUT | TXD-1 Serial data for laser power DAC/
EEPROM write
PA3/SCLKO CMOS-IN PULL-UP ouT RTS-0 L-CPUU M-CPU send request signal
PA2/CTSO CMOS-IN PULL-UP IN CTS-0 M-CPUU L-CPU serial receive data
PA1/RXDO CMOS-IN PULL-UP IN RXD-0 M-CPUU L-CPU serial receive data
PAO/TXDO CMOS-IN PULL-UP ouT TXD-0 L-CPUU M-CPU serial send data
PB7/TOB CMOS-IN PULL-UP ouT LSBSY-0 Laser write system bus busy, L: Ready
PB6/TOA CMOS-IN PULL-UP ouT WDEN-0 Watchdog enable, L: Enable
PB5/TIB/INT7 CMOS-IN PULL-UP IN PMOK-0 Polygonal mirror motor PLLOK, L:OK, (POL-MOT:M5)
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Port Name At reset IN/OUT | Signal Name FUNCTION
PB4/TIA/INT6 CMOS-IN PULL-UP OouT | PMON-0 Polygonal mirror motor ON, L:ON
PB3/TO9 CMOS-IN PULL-UP OuUT | (PMBRK-0) Polygonal mirror motor brake, L:ON
PB2/TO8 CMOS-IN PULL-UP OuUT | PMCLK-1 Polygonal mirror motor reference clock
PB1/TI9/INTS CMOS-IN PULL-UP IN | PDWN-1 When 5V drops to OV: H,
Otherwise: L, Rising edge detection

PBO/T18/INT4 CMOS-IN PULL-UP IN MVDEN-0 M-CPU secondary scanning direction
sync signal, L: Enable

PC7/AN7 CMOS-IN IN BMAD7-1 Beam sensor AD value (12 bits)

PC6/ANG6 CMOS-IN IN BMADG-1

PC5/AN5 CMOS-IN IN BMADS5-1

PC4/AN4 CMOS-IN IN BMADA4-1

PC3/AN3 CMOS-IN IN BMAD3-1

PC2/AN2 CMOS-IN IN BMAD2-1

PC1/AN1 CMOS-IN IN BMAD1-1

PCO/ANO CMOS-IN IN BMADO-1

PD4 CMOS-IN PULL-UP IN EWSCN-0 Bus release at EWS connection,
L: POPS = L-CPU release

PD3 CMOS-IN PULL-UP IN BMAD11-1 Beam sensor AD value (12 bits)

PD2 CMOS-IN PULL-UP IN BMAD10-1

PD1 CMOS-IN PULL-UP IN BMADO9-1

PDO CMOS-IN PULL-UP IN BMADS8-1

PE7 CMOS-IN PULL-UP OUT | BMDA7-1 Beam sensor comparison value (at
comparator)

PE6 CMOS-IN PULL-UP OUT | BMDAG6-1 Beam position sensor (secondary scanning
direction) comparison value

PES CMOS-IN PULL-UP ouT BMDAS5-1 Beam sensor HYSNC detection
threshold value

PE4 CMOS-IN PULL-UP ouT BMDA4-1 Dual-use DA output data

PE3 CMOS-IN PULL-UP ouT BMDA3-1

PE2 CMOS-IN PULL-UP ouT BMDA2-1

PE1 CMOS-IN PULL-UP ouT BMDA1-1

PEO CMOS-IN PULL-UP ouT BMDAO-1

DAREFH — 5V

DAREFL — GND

DAOUTO —

DAOUT1 —

NMI CMOS-IN IN 5V

CLK TTL-OUT ouT (SNSCK-1) Clock to SNS
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Port Name At reset IN/OUT | Signal Name FUNCTION
WDOUT TTL-OUT ouT WDTOUT-0 At microcontroller out of control: L, normal: H
EA GND
AMB8/16 GND Mixed 8- and 16-bit buses at L
RESET IN CPURST-0 Reset signal
VREFH IN 5V A/D converter reference input signal
VREFL IN GND A/D converter reference input signal
AVCC 5V A/D converter power supply
AVSS GND A/D converter power supply
X1/X2 Oscillator terminal
DvCC 5V power supply
DVSS Ground terminal

R : Programmable pull-up resistor. Signals in parentheses are unused.

t 1 Pulled up
X : Not pulled up

— : No pull-up functions
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1.1.6 System CPU (NR4650)
(1) Features
The NR4650 64-bit microprocessor uses MIPS’s RISC architecture and features the following ad-
vanced functions.
It is also completely compatible in terms of software architecture with Integrated Device Technology’s
IDT79RV4650.
O 64-bit microprocessor with built-in advanced functions
* 64-bit integer operations
* 64-bit register
* 100 MHz, 133 MHz clock speeds
O High performance
* 133 MIPS (at 133 MHz clock speed)
* Integer multiplier having 66.7M Mul-Add/sec performance (at 133 MHz clock speed)
* Single-precision floating point processor of 44 MFLOP/sec (at 133 MHz clock speed)
» >300,000 dhrystone/sec (at 133 MHz clock speed) (175 dhrystone MIPS)
« Cache memory of 8 Kbytes each for instructions and data
* Integer DSP function supported
* High-speed interrupt decoding
 Cache lock function
O Lower power consumption
* 3.3V power voltage
* Power management function using standby mode
O Large internal cache memory
« Cache memory of 8 Kbytes each for instructions and data
« 2-way set-associative system
» Write back and write through supported
O Highly compatible with the NR3000 and NR4600 family
« Completely upwardly compatible with NR3000 and NR4600 family application software
0 Low cost
* 32-bit bus interface mode can be set
* Low cost achieved by elimination of TLB function and double-precision floating point processor
O Short development provided by system support
 Extensive support for real-time operation
« Easier development of software by high compatibility with MPS 1l instruction sets
O Wide range of installable applications
* Game equipment
* Multimedia equipment
» Networking equipment
* Printers
O 5V interface support (only on NR4650G)
5V signals can be input.
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(2) System CPU functions
The system CPU is used in combination with a system control LSI with dedicated PCI bridge. This
CPU has interfaces with the HDD, main CPU and scanner CPU, and performs control of ASIC in the
SYS board, image data processing (compression, decompression, etc.), connection processing with
external network lines (LAN, DSS, etc.), and control of the control panel.
The PCI bus is released to the outside via the MTB board, and is constructed to be connectable to a
LAN printer board and SCSI board.
The control program is stored in external ROM (F-ROM).
The download function can be used to read new programs from a personal computer (PC).
Adjustment values for the clock and the system are stored together with setting values in battery
backed up internal RAM.

(3) Pin assignment of system CPU
0.5 mm pitch 208-pin QFP type (all models)

156 105

anoonoonnnoaononononnoonoonononoonooonoooononononnoononoon
157 = —

= =1 104
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
= =
= TOP View =
—] . —
= 208 Pin QFP =]
= Q =
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
—] —1
208 = O — 53
UOUOOOOOUOOOOoutoatoo oot ooo oo oo oo oo oo o
1 52

1-31 CIRCUIT DESCRIPTION



(4) Names of Terminals and Functions

Pin No. Function Pin No. Function Pin No. Function Pin No. Function
1 N.C. 53 N.C. 105 N.C. 157 N.C.
2 N.C. 54 N.C. 106 N.C. 158 N.C.
3 N.C. 55 SysCmd2 107 N.C. 159 N.C.
4 N.C. 56 SysAD36 108 N.C. 160 N.C.
5 SysAD45 57 SysAD4 109 Vce 161 N.C.
6 SysAD13 58 SysCmd1 110 Vss 162 SysAD30
7 N.C. 59 Vss 111 SysAD21 163 Vce
8 SysAD44 60 Vce 112 SysAD53 164 Vss
9 Vss 61 SysAD35 113 RdRdy* 165 SysAD62
10 Vce 62 SysAD3 114 Modeln 166 N.C.
11 SysAD12 63 SysCmdO 115 SysAD22 167 SysAD31
12 SysCmdP 64 SysAD34 116 SysAD54 168 SysAD63
13 SysAD43 65 Vss 117 Vce 169 Vce
14 SysAD11 66 Vce 118 Vss 170 Vss
15 Vss 67 N.C. 119 Release* 171 VecOK
16 Vce 68 N.C. 120 SysAD23 172 SysADC3
17 SysCmd8 69 SysAD2 121 SysAD55 173 SysADC7
18 SysAD42 70 Int5* 122 NMI* 174 N.C.
19 SysAD10 71 SysAD33 123 Vce 175 N.C.
20 SysCmd7 72 SysAD1 124 Vss 176 N.C.
21 Vss 73 Vss 125 SysADC2 177 N.C.
22 Vce 74 Vce 126 SysADC6 178 N.C.
23 SysAD41 75 Int4* 127 N.C. 179 N.C.
24 SysAD9 76 SysAD32 128 SysAD24 180 N.C.
25 SysCmd6 77 SysADO 129 Vce 181 VceP
26 SysAD40 78 Int3* 130 Vss 182 VssP
27 N.C. 79 Vss 131 SysAD56 183 N.C.
28 N.C. 80 Vce 132 N.C 184 N.C.
29 Vss 81 Int2* 133 SysAD25 185 MasterClock
30 Vce 82 SysAD16 134 SysAD57 186 N.C.
31 SysAD8 83 SysAD48 135 Vce 187 N.C.
32 SysCmd5 84 Int1* 136 Vss 188 N.C.
33 SysADC4 85 Vss 137 N.C. 189 Vce
34 SysADCO 86 Vce 138 SysAD26 190 Vss
35 Vss 87 SysAD17 139 SysAD58 191 N.C.
36 Vce 88 SysAD49 140 N.C. 192 SysADC5
37 SysACmd4 89 Int0* 141 Vce 193 SysADC1
38 SysAD39 90 SysAD18 142 Vss 194 N.C.
39 SysAD7 91 Vss 143 SysAD27 195 Vce
40 SysCmd3 92 Vce 144 SysAD59 196 Vss
41 Vss 93 SysAD50 145 ColdRest* 197 SysAD47
42 Vce 94 ValidIn* 146 SysAD28 198 SysAD15
43 SysAD38 95 SysAD19 147 Vce 199 N.C.
44 SysAD6 96 SysAD51 148 Vss 200 SysAD46
45 ModeClock 97 Vss 149 SysAD60 201 Vce
46 WrRdy* 98 Vce 150 Reset* 202 Vss
47 SysAD37 99 ValidOut* 151 SysAD29 203 SysAD14
48 SysAD5 100 SysAD20 152 SysAD61 204 N.C.
49 Vss 101 SysAD52 153 N.C. 205 N.C.
50 Vce 102 ExtRgst* 154 N.C. 206 N.C.
51 N.C. 103 N.C. 155 N.C. 207 N.C.
52 N.C. 104 N.C. 156 N.C. 208 N.X.

* N.C.: These pins are not connected as they are provided for future expandability and interchageability
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(5) Description of Terminal Functions

Pin Name | 110 | Description

System interface

ExtRgst* | External Request:
Signal by which the system interface requests issue of an external request

Release* O | Interface release:
This signal indicates that the processor has released the system interface to a slave
status.

RdRdy* | Read Ready:
This signal indicates that the external agent can accept a processor read.

WrRdy* | Write Ready:
This signal indicates that the external agent can accept a processor write.

Validin* | Valid In:
This signal indicates that the external agent is driving valid addresses or data on the
SysAD bus, and valid commands or data on the SysCmd bus.

ValidOut* O | Vvalid Out:
This signal indicates that the processor is driving valid addresses or data on the
SysAD bus, and valid commands or data on the SysCmd bus.

SysAD (63:0) I/0 | System address/data bus:
This 64-bit address data bus is for communications between the processor and
external agent.

SysADC (7:0) 1/0 | System address/data check bus:
This 8-bit bus is for the SysAD bus in the data bus cycle and contains the parity
check bit.

SysCmd (8:0) 1/10 | System command/data ID bus:
This 9-bit bus is for communications of commands and data ID between the proces-
sor and the external agent.

SysCmdP 1/0 | System command/data ID bus parity (reserved):
This is “0” when at output on the NR4650, and is not used on input.

Clock/control interface

MasterClock | Master clock:
This is the reference clock of the system interface. The timing of all outputs are
related to this clock. The pipeline operating frequency is obtained by multipling this
clock.

VceP | Vcc for PLL:
This is Vcc for internal PLL. Stable Vcc with minimum voltage fluctuations is sup-
plied.

VssP | Vss for PLL:
This is Vss for internal PLL. Stable Vss with minimum voltage fluctuations is sup-
plied.
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Pin Name | I/O | Description

Interrupt interface

Int (5:0)* I Interrupt:
Six general-purpose interrupts obtained by OR-ing bits 5:0 and each bit in the
interrupt register

NMI* I Non-maskable interrupts:
Non-maskable interrupts obtained by OR-ing the bits 6 in the interrupt register

Initialization setting interface

VecOk I Vcc enable:

When this signal is asserted, this indicates that the +3.3V power voltage of NR4650
is +3.0V or more for 100 msec or more, and that the status is stable. Reading of
serial operation of boot time mode control is started by asserting VccOK.

ColdReset* I Cold Reset:
This signal must be asserted by a power ON reset or cold reset. This signal must be
de-asserted synchronized with the MasterClock.

Reset* I Reset:

This signal must be asserted by all reset sequences. There is the possibility that it is
synchronized or asynchronous with a cold reset, or that it is synchronized with start
of a warm reset. This signal must be de-asserted synchronized with the
MasterClock.

ModeClock O | Boot mode clock:
Output of the serial boot mode data clock obtained by dividing the system clock
frequency by 256

Modeln I Boot mode data input:

Serial boot mode data input
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2.3 Logic Board (PWA-LGC) 1/23~23/23

<< 2] O o w
™
N
=
—
@
oNe
O
s2/1°0 U]
- 183 -
(SSAVI =7 b oNs x
130Av1
43 ]
[EEN] 133 Py =
e b o
1SsAQl 73 B
[sSA01 75 2 g
[ssA0] iy © @
~ 1SSAD] = o
132401 o7 =2
ZET L =)
199401 5ot N o
> n —
130401 = b
199401 @
130401 o
V0L \p=gTEET 6 L2d/e2Y
1 —s—|e2e/2av IS} 010 -
=5 /¥av s3d/sy
5572202V otd/ria
238 \—p-3aw 75 /63y @ra/ETQ
TV o6 /85y viasz
v r@e/43v Erasii0
=TV 50T /9%y 21a/050
© TV o7 137 $1d/60 = ” v
A ofa va @0 ans S
lFerv—ear €SP £0[<>Zg—70] o¥A o¥A
TV vor By Ta SOl 2% w-phorsE
TTV sor |F*Y o8 0 —a S
g sor |°FY 4 62 va 2[n ”°
BY Zot A €0 w(N »zz/00Lp _|>§
N v 507 |°Y Zz 20 NES rro
Zv orr |47 ¥ oz 70 3
Y 75y M Sz og w [
v B2 ¢
vV €77 4oLz TE T=AOTT 7 "va
€ 2 s1L o8 2 TBETS v g1 7 €922
=T
2V STT sot 6 =z 'jBEIN v NgT 7 €922
[Te} TV i LA [23% B2 X nzZaMos /T o-1nog~ 180}
vy 2z a5k ov ZEE oL <2 FoRsnar 7 Ba2
187 :01v el ES T=TINTI 7 »VOI
S00F \—g=3vorH s> 43 F0L/E == TwSIxT 9952
19r1 \—p=sTET SEF o1 T o=NIoAR— I
S00F BELAR Zamot/; AR
seez 5 A= ZF>rae Nz g F=INTXT” EVe
— 208} \—g=WoRED FETEC i i Cia T=INTRT €ve
SBS Ng-IsET vEr FANI Ed T-o3535 7 29€
900} \~y=zzoNT =< r3e OINI/| =g T=INTIS~ €v2
S00F \—j=3oRvT 21N,
) 5z pMOF/F9EY 4
<tz 11vMszae <>
s00% = ZsF>{voe  inoos/k = T=xsEET7 YOrE
saos T s €0 s8. = Vo= @352
< Q0% = 4 200
28e Sovis e >F0¢  E¥essical<>4E s—oReT }¢
eve = JEF>{00¢  @rodseLd[<>—cg o=oReT 1oL
$59d/52 = o=sneT 194
89} \—y=mmEma—py7 >4 99 0190/ vLd[<>—g o=vREL oL
F08F NyTmHIS gey >899 €090/Ela[<>—g s—oTsE~ YL
1890 NyTo—mner pey >fS9¢  209w/as ) 55185~ Y8
— yo8) \—yy==RAT 77> 70 3090/ 5 20 [<>5= o=a1oE—~ "eL
989 \—sgr5—gey >|E2¢ 009a/0sa <> o—vieg~ ¥8¢
¥08 \—T=grrEo—ee7>12%¢ oNe
reg $od 294 >—5=
—Sivg, PEF S
ONg z¥—7>{00e 98d[>—==
&Y €er &8 0a/d00%
229 09 €310
2001 “govETsE gy <48 vad = n
™ E E E 298} 202 \“T=yTIE0 &y o) nomsoeru/r
MEH yvor == e 2ga[>—c5 4 "
ex oF v ¥ ) o-e5a 7 tOV
08/d00% zoas —NOREO—& e8d = o=ys5~ 202
i ¥ 2007 \—p=wmREn—5—<>]2e¢ 00TMOF/F
2|l 808 \—y=woa <> ree 280 [>—gg = oe1o 5=gs57 ¥
a|o|a YvOl NT-oINTS ) B-083 7 22¢F
N N 89 O-Fg 7 EVF
Ex [ [
SoEMOT/E —zz<>{r9s/eve == =SS VL €02
vert No=sI3T 3z < >|FSid/8ve oz o=ToATE ~ €02
v [ [aZd] —o% Sz <>roxussve 73 N ST e[ FeN Fvor
For’ N—p=oxTT i3 FOXL/¥Ve pm 2p|2
20E \—grgpzEn 7 < >0 19S/EVe HaZuA 143 NS
EES = St 0S19/2vd  143BA =T SRR
N | 28 —7—gxgaa gy <>|0oxu/ Ve T AL PMOF/
286 \5-gxTIg > ox1/0vd v =onT oNe
238 \—g-rom Zp —JLN0L0M  gF/ENY 3
ONg anNo ——{rLnova INf—= 0s/g0¥
€ Lnove v oF woz | S92
05/400% os/d008 —ezr—qor axi>—r =
1 S§13 [ vSIa =z M Px o€
- - - R 13S39
00FMO3/F (4 00FMOF/F ee e Lid oo
ses T, S%es [€90086N]
2vey 19v 248 \—g=og < T 0g/d0022
- 2oc3 1Or 202 \—ggw - EgD
NN
SL PMOF/T Sz pMOF/E s8s
I3 Cl
e ™ "LZ{H AL PHOF/T
1649
adA
T
< 2] O [a] w

LOGIC CIRCUIT

2-32




< o O a w w
[%¢]
N
=
N
0
802 1vEL
681 1641 vLE (LBT
297 9671 (TET (Sp1
g8t 831 137 801 O
S0t 'eE re e
08 'SZ 102 128 (0]
2575 ‘g ‘&
g2'1g'11°9 -
2% EEr'zet Dl
6971 45T 'LyL 'TLET <
Sti7703 ‘hog ‘59
ehieats =
o
70 o5 4a o
ELICTS °a T
SO &y sa o
VO Zv va o ~
e ea 9]
S 2
2T v €a 2
Ta
T Ev -
o0 zp oo ™
N —— i
vy < o
iz 01a ora
it
EA -
S9v1 5-5Ia5a EA
208 \7=TgrSE A svr
svs zrg T iarly (0
5= IHanY 2
TEE \—p=yTWoT ]
798 Np-BInOI azr [o7¢ Totty
2981 o=TwEa T2 E6T o0tmor/T 27 Too o-marsa 7 40¢
YO8 5=>EWAT CCa e EXI<FERT T-Sdrsg 7 €372 28E ©
704 N5-NoASE 2 e DI vi—>mnay 7 986
136 \o-IWaNT EC i DI ] vo-Tsogr 7 €012
SvOr \—5=37150 . 02e <5y FrlbE vo-esosr 7 312
TO0F ~o-vaEIs ser | L1981 5z pmor/iE —i5TTH
1307 \5-vaAsa EC SIS % e omor 12 —trire O
SYOT N p-yaIx3 Zer " B ST T I AT . wz=/00zv 6sEHl; . <
Sv0T N o-vIgIn EC S D T A D AT R e =8 L
SY0T 5-50150 ver |29 EIS[<255T gormor/s 27 Bro o—rggIn 7 8397
130T \o-vIsAE EE eldI<Zry vT-ogrow 7 €81
TVE N5-amos ECL e TIE <yt vi-msdon 7 €812
1991 N—p=moTH s=r—{coe ora|<> vo—awsT—~ €812
TOL N TTREIH CE i DICEE
¥981 “—p—g==as e ERE| e T—NOSxT~ @9€z voat
vas? N o-gssn zzT|9°¢ S4d[<Fzy vi-NowIo 7 89TE )
gor |“3¢ va<ZEy TowssIvV 7 8912
Sor—1°3¢ edd <=y vi—>mwgg 7 808
o CEL] 2adl<3TT vo-msNTs 7 8Vi2
sor—{73e Taal<T ‘ To—weToR— 8VIE
£3d 03 eozz
a5 Z7% S eellelslrERl ElEllplslrEE VF-MSOX3
75 23q coa—o— S
Z o g Pl sy sy agailiagagaga)
o 33 33 -
B 03d S2d[>z— M S=e/00lr osem|; 2e/00Zv osom|y
I vad> =z X ETud \v4 vigg
TVE N5-NoEIs B sad E2d[> 57 oda adn
T5 sad 20d 57— aaa
[T SR e oaf>—r—
196 N5—aTnTs 55 eas 00af>——
TOB No-vINTD 78 ead i DI AL SNEEMOE /T <
130T N Govanav EE] rad 984 [<> T —7-gsNE ° J.
TVE = aad sad = g 1T " 0-eMsdd
o=TS5IS EE] GEREELE] o S MOT/T
TVL Ny5-ToA3E g0z |ATW [ DI L] ane o2ty
€881 “—p=ggTo a7 6830 £8d| <37 T=c=RE %
E8ST \5-5va vz »ova i DICEACELE] WIMOT/T VA
EVST “p-sTs = sis a3 rsny
Eval “p—xzas = AseS 084 [<>—T—gsHg aver |
Savt \5-gxioa TZ axL CVOSE i wmor/iE
Sav? \5-sTE99 CEI e S vmor /12 <
v3T INISLS sva ]
ToANILS a3 E vz vMOT/T2  TOETH o
[ELA o 75 INIGWD vvd ‘ <
S31 \——TRTXT _— INTOXL eval<>53 Sz ymoi/T2  Trate’ o oo
vBT N——TRTxE = INIOXH eval<siss s—gsooa—~ Bavt
2Ha%19 tve . soez
Eiid C0Z  yeezMoi/ 12— tG2TH ¥0-IN30d ospMoTsT o 2dr ™
A e ove[<%o5z Eh Z B
zHo1a TaLInn = EEN Szry -
288 S fhowio oouanw| oo 00TMOT/E P 2o 5 oTonsE sz yMOT/T sene
T—9s art 902 »z wMoT/TE2 — 18OTH ) by
€88 “7=prva L B VLI 202 Gotmor,/r 2 7 o5u o-Tors 7 23T v
288 “3-Ivava CE M HH3Seg o-mEss 7 995 o~
T8 N—r—sowaa T5r—{ 71000 wavst—g 5—>mvs—~ S90St
svrl \—=soA5g a7 &>900 awo|—4 5—gws—~ S90St |
s8rt ooy ==r—{2>000 A580 |55 5—rsa5~ S90St
savl T=spaav CE M oxd—5g o-axgog 7 89rt
¥o¢ NG-ainEg EEL R S CE <~ o-sigoa 7 8¢
ToL = VNRS FRES ]
L EER 4L AL vMOT/TE  TOVTH Du svt
¥o¢ N G-mInEg var oS M T Tog 7 EBY avr
to4 N o-vInen ger |"® S 5g o=Ts5~ €3t
= nins osl—2 «~
sar—|=s° omf—=g g TVT cor
—r—{rso 2950257 e
B
ar—{eso 1osol—557 ‘ szu EES W
eso 13s3y
oaTmMOT/T EEH 52 - L R
T4y Ngoavess ot —ar—{7s0 Lsuinof—2 00IMDT/T
azy asa N3LS3L - aga
€8T €8 B T E’ZHT ) ane
vy N omveEn CEL MSLS3L=g z—7 2z X L -
8rOT 5 a ©
[roEvaa] 2 3 [
o1sv S0 ——Olrpx® EER]
o
S Nsz 8 B
ot/12  reed -2l T-IsEvo 7 98
S yMOT/T iz ymoT /T o
T2ty 2ey
atia
< o O a w L

LOGIC CIRCUIT



8 | L | 9 S 14 € 4

€C/E 0971-VMd pieog 21607 €2

2-34

932 “~p-garsa *
M2 PMOT/F,
EESH
adA
r4ET = TW/ELe
P4ET “.“”””M MlnAIV eynsesLe el Mwm
13ET \—p=pROTS ra3 TEW/ELe v-18158
P3EF \—p=yRoTS =5 w/oza
13ET =7 on/egd
P3e7 KON 33 20n/294
FOET oF row/39e
FOEF \—g=yNONT s W/09d
SYEF \—y=g53 > v/Eve
IVED \—p=asT o srv/are
aver = L3v/Eve
Tvar “.w“““ wM v/ore aNo aNo
ox TE<>SIv/eta vEOL/ERIP—ga
QDFNOT/F S5 <>{riv/ees  aiNi/zEe |.Hw|m. P rrrm ce/t 0 =l pNOE/E
10F} \—g=amsIT 7 gosg er < €FV/9%e  FINI/ ot T VETD ezzy
135 \—p=3WscS = Josg oy <>(2rv/ree o/ =5 N
191} \—g=ow=TE =5 Gozg ey <>|}Iv/Eee SNy 5 Y=xga=~ VVS
avie Famarrreaacg LA Z e e Tieen VT=INgav—~ €802
PVIE ~ooBWeSS —z—7 oreg 7 /r2a ENV S 7L PHOT /T w2anos /18— 1622y ui yMOR /T
VI \—g=yWSTS . = Tien o /089 eNy/2ga |&|An = zezg oean
| | LAt e Tase A INY/ = "Trozg
Ni | AT v/81d ONY/09d [———=T - ——-—4
ax = | T-85155 oy /8%d  1IVM/LED oﬂﬂﬂ. M % 0dA
%L°PMOF /¥ (4247 uM/8Ed >—z5- SAS+
DY 2w TS5 aE EV/Elg ou/ TS —p3535~7 ¥3F
TozEITe e 2v/zty s13/vesP—og s=gsavw~ 2B%
_ odA aoA —.].m.ﬂm|AIV. = FV/EFa Oxi/ = T-oxgag 7 EVF
BErt porr i 7-05138 e < ~|°V/0¢ ox1/ o5 T=savags~ 7Bt
IVET V2 N\—y=7Amg se<>{A 207208 oOxv/ —5 s=oxT3g~ 2V}
PVEF Fvar = se<>|As0/90s  oxm/ = 932
IVEF IVEE ”.“ “M MWAIVbna\noa c._oU|MM GOTMOI/T eehos /52 teoey P Y yosaisE
FVET FvEF T-FAGO 5z <>|A ro/voe vIp—gg— Eozy [ ||
IVED IVZE \—y—ramm Z= €0/e0d INO—z—@ MR
FVET FvEF T-ZAG0 5z <>]A 20/200 ax 3 o o S
IVET IV2I \~j=TApg ss<>{br0/100 I = Nz PHOE/E
IVET V2 \~T=pAmg >z<>{A 00s004 oNoy = oND ONS
== %9 436 T
10r8S¥6n1 - Lt e
Eﬂnﬂ. 3 469 o ses
ML PMOF/E
o¥%a reay
8 L 9 S 14 € 4

LOGIC CIRCUIT



| L 14 € 4 T
1 X414 097-VMd preog 21607 £
0z EE] sar T-RvEss 7 &ve
30P—3
Mp—rz RV ave
2 z TV
VTV
or T2 TV
ve BY
ez &V
8 63 11:31:] ‘ € ad
o0 a1 "o ¥ v ki
0 33 E) v
£ L 4 6] 4
EO 3 ve E Z EV
z0 53 2 5 v
11 E 4 B TV
L 133 e o7 TV
€201
[
BXNENVES
- [IasI
00FMaE/F
oz 39 o2 Fandi] oSy 7 E3F
3p——7 vary
EL Zz oam 7 PV
142 o FTV
EF 3 €TV
e e ZTV
1 Z TTV
ot ) TTV
= BY
caLEE 4 L
0 67 CE £ € Zv
50 a7 48 z oY
o 33 3 v
& EL "I ee [ad
EO <7 re E e EV]
0 EJ ve eV
70 B a8 e V]
00 A3 e 32 oV
2ol
166 F0LNI
BXAZENVHS
ooF 0P 5=zs5~ E3F
30P5 5-og 7 PV
B A
9 [—gg 27V
St—e 144
-14¢] 3 Asso [ 132
TS >—| Ast0 et o1V
14 40] 3 Avio 2 s TV
=5 s —4er0 e =]
1914) Z Azzo OF [z TTV]
o70 g | ArroEriasz | 3 (137
o) 54050 o ofgz—=&v]
Ll I e ‘[ee___®v]
70 77 | 490 Z2 zv
=le] 7| A 40 85— ov]
= 53490 rlee—=v]
¥a il e ve 44
£Q 57 |27° 2l ez EV
= 5 A€o v
70 7| A 20 T2 TV
T 5540 doAl— —————— SV}
2BLY LvE B3} {1 8e01
(2007222NI1 W
95x>952 WOwo3 QoA
I F 1) B

LOGIC CIRCUIT

2-35



| L | 9

€2/S

297-VMd preog 21607 €2

QaN9

kﬂ FOFENG

O=-10M
T-30W
aNo
Mon\uoomm [oHa]
AEMOF /T
3 ﬂ e i T
T-KMGa T o r [37 s T s =23 VI-NNGa
L PMOT/E L
864 964
oda
1oH1
e€BIssT M. NV
21a
S9E2 \yorsEeT ——FlmEdT
E3
IVED Iv2l V€ “p-Tsgag z
V42 N rersEve———zhmedT—— y
T3 b iz pMOR/T

¥3¥ o158

2 ¥
SOrY

avy
avy

CEEL

|JEz

2- 36

LOGIC CIRCUIT



8 , N 9 14 € [4 1
€2/9 0971-VMd preog 21607 €2
aNo
se/1°'0
pA-%] %
E8F T-on180 *—o Elesdi * vo-migo 7 8VIE
) i SOV
EdLl LEH
QoA
2% aNg
S o3
>
8 m_. ‘
]
o 0sF.g L 4 0s/5°0
= K — i 9e2
€ar = +<GEDI
2 2Mot/ ¥ + eeyz
z—71 VI-51v
[T .mmomaﬁ 2ZMOT /T
vay
ane 20 one v
BAy2+
0S/d001 05/400F
vasd j 432 oNo aNg
€8} %
— eare A2ZMOT /T -
SESEO 3 ¥ - M
! :m #22MOF /% a8ty ) mew“ M. ’
ras i
. TBrHaT zZ 7 -
29€ 937 \“—jxgoT ~ %8 9MOF/F (A wESMoT/}
BAp2+ 2 S ’ - %
W M22MOF /3| EBFSST a91y N BSIY
TdL a8ty S10
OOA %09Gh0T/T Zig,fZBTH
8 / 9 14 € [4 1

LOGIC CIRCUIT

2-37



8 , , 9 5 £ 4 T
€e/L 297-VMd preog 21607 €2
ON9 ONo
Lt
sz/1°0
19m2]
tonel |—5 % ero
199A1 57 > ushae
o9 779 P4
=79 O—=—¢
€ " EMOT/F B o=
s2y |Au1 U|n
varriase 23] 8002 ~y5-Nonov S7 P———o-~omov 7 ©8EF
ara €g02 =13 3 ozt
5| J02eNs EDIZ \"55-NOATO a3 z G-NoAZo 7 9vE
aviz “—yp-gTEuT nmmm. 8312 —yo-TReIH 13 3 T=IwgIR 7 SvZ
B AE] o-a1583 7 4P
610 IsnegE2a1]
aNo
Sio
sa/3 0
Mw MsAg+ —-007“..0”-__ . T eer0
199A1 55 MSAGS
Sv02 —yo-ower 23 G T-one1 7 73
< 5 Sv02 N—yo-gwer B3 z o-BRET 7 V3%
varrrose SVOE NY5-IWEI €7 B o-ope1 7 73F
BV02 —yp-ywe1 (a3 5 o-vme1 7 V3P
sd02 = 53 P———————o-omReo~ 2ve
s202 O—+————————%=smmes~ 22
etz = VO-BIAE EQ E ~BInT
voroISe €002 \—yo=3TRED Va3 z o-oIRE0 7 EVe
S902 Nvo-vineo P T o-vingo 7 2VE
0301
ISnseEEs1]
€072 ~yo-3199
aNg 7o)
Ll EBOZ = > = Eve
SAELELFT] Zenor 18 iprie 8 g [ LEEELET)
[9N] —5—
€072 “—yo-gIou | 13-#001 [—5
— 00
oF z A
779 5 [CE]
=4 oNe
ev s . INTd] @
o
e rg22y € 4 0-0I8E 20 INTa) [
Z —jpees (43 € 5-3198 7 V3% tone1 |5+
2 —jeeen =7 S El o-81085 7 €3 tonel 57 2x
eore SSeten 5 epo1 3 o-viog 7 €37 1one1 (= T sesso
7™ OEEMOF /T 1 toNal [ ol®
3 0s/3°0 0s/5°0 10941 5—) AN
8 n
X sy
x W yHOT /T ava [ {zria 19901 [——0—0-0—> \srar
09SMOF /¥ =9 b
57 9 O
BY0Z —yg=351s Z E) o-Towis 7 €3F
/. 8902 gp=T5835 7z A< 3 vo-Torss 7 Pve
B NV
q ¢ envn
2901
\v4 Is280E281]
aAvas
8 9 S € 4 T

2-38

LOGIC CIRCUIT



| L ! 9 S €
€2/8 297-YMd preog 21607 €2
8852 yT=uA0ID oo
"“3E EMD} /5
zzo1 N 8LIH
31
rogy —IAVES 5 /.“.
¥ isorzeovi
z 3
SOFMOF /T
I8ty
20
v
BAvE+
" 30TMOT /T
zzo1 w E6TH
23
CE1 EF
VI-GASIV 7T ~dey oNo
¥| isarzeovi H
Sarubs/s o7 _|“ov [a3o11 sesro
[T z—|°° T sero
Y g
BApe+ 3 rov YA
€822 \yT-uANAH v
= 2ov
€v22 yy=gATAH z |’ov 0715 T=AITva 7 €Ve
€312 \yy-gAOAR 5 P ET T-wos 7 Eve
F7 190 1 T=Ivava ~ €ve
P aror r
[zrE@BYY]
av/0
L 9 S €

LOGIC CIRCUIT

2-39



8 L
L ! 9 S 4 € z
€cl6 0971-VMd preog 21607 €2
20
ane ME EMOL/T
Seey
olo 20 2
218 veiviose
o |» 10 48 2 T
. ATMOL/T O 1OV 2N
8 . 2 M
Ho [&Q NZEMOT /T SET3NY E8T2 \~yp=TWaNT eersst
vl vigs Ee) § v i o-Iwant 7 9V
N ® esc28s oza
a < 4 10
$32 \yr->unEs ——9—
— 52 EgMoT /T 8 S 620
8ry - 601
. MNZTMOT/T
ML W“Nﬂﬂ\ﬂﬂ ctay VAPE+ MSAS+
v 20 20
ada
BAPE+
TorINg earz
P — VO-SBAAD o<1 « T =SBwAg—” 9v2
b _Ju.ﬂﬂu_
B.228S
va
08/10 8
220 § 00
ETO 2 TOvENy
ee1sST
- eerz = - 08/t 0
VT-Iwens : L v P —o-mmens~ vve €20 os/ot
ane reo ToneT s10
[994A] 3 Vm>1~*
" AT evie =
o oq 3| voezoresz hsiimorse avie g s R oW 7 7ee
28 geh VO-VIATD € :mwjan«zH T o=VIRT 7 Ve
a (> 1
. SAG+ (82r82V] 20
n
o [x0 =
. N os/t0 xm«“wﬂm\h nwoﬂmxa beri-o
= BAPE+
B[ = Srrof | iseBeszaviv o EETD 0s/0%
932 FT-SmAov 8 & T {oNe) — i
%2 2MoT/T 8| (20A) - [>enve+
| oEy EQY2 \“~yp-EIAAT Jovino ant gve
S z 5-BIWOT
ML PMOT/T €018 \~yo=vIWIT =—{FvLino NI f— 5=vIRoT 9V
1227°] 201
THZIMOT /T 182782V
=l .
ada
BAPE+ N
20
E372 ~yo-Twanv JAN
(9H3)
TorINg aNs
[NI4)
@ 20 INI4) [
g P9 o A3
0s/1-0 Jo Ne) 57
B0 3] MUY 5 toNe) ax
(one) s2/1°0
820 {one) S L
. 0s/1 @ as/1°0 120a1 |2 QA3
- L01D 8r1o ME ) I
E3t2 \yroIwany e8e25"""" a| rovens 1994) 5—@ = P>usas+
3 N eersst €922 N vo-TsT =79 G O=TS5 ! vve
vozarese — b
po s~ P—o= sve . or g T
R &0 89tz E812 “vomnog £ bs 0= a8 sve
3 azey VO-NOB13 7 AR_J 3 o-noB1d 7 VVe
L L20 rn 5
s dWNVID
dNVID
T
s 5201
v Lisssoees1i]
a6+ MSAG+ vAve+
8 / T
9 S 14 € 4

2-40

LOGIC CIRCUIT



8 | L | 9 14 € 4 T
€¢/0T 297T-VMd preog 21607 €2
20
SE'ENOT/E
oNe Eey
[oHal s2/5 0 -
toNel |—5 i BOED MsAg+ MEMOE/F 2|  ropaNe
A |H|_V
12941 5+ sara vey
S80F ~yy-zZoNa TY B =Zaona 7 VP e o-wmsiss 7 EB7
930F yy=goNv3 27 z T=3oNva 7 VVF yeersy
9352 N5g-TRe IR &3 El Bo-TpBIn 7 5897 so
€822 \yo-RIAW a3 T o=wrAR 7 V8 610
€882 Nyg-IiAn =7 9 v o-11AR 7 VEY
€3tz ver
VO=DTORH 13 3 T=J00AR -
A
€3rz VO=OVUAH Va3 El 0=0VUAH SvE BAvas
€v22 “~vg-ge1An ER T o-8B1AR 7 SVP
15HE5e A
19H2]
INL4]
et
o0 INLa) [— aNo
o0 toNol 5
[oNe] 3
1oNo! [ Qz/1°0 s2/1°0
[oNe] v 880 IELD
resrase 0s/5°0 0a/3°0 199A1 [ oY
[=1) ) - Vi-do0Nva 7 BOOF MSAG+
dL PMOF/E TP g T
2 06IY 8302 ~vg-35A8 3 B-vasis 7 Sv2
N EVIZ ~yp-3@35 TT o-vagas 7 8vE
o0 ED22 “—~yg=3naV ) ©-vanoy 7 "VE
Evie = = avz
MSAG+ VO-3A30 3 T-VIAI0
restasz p
40
L4 B800}%
CHR S V7=2d0NT
5L"PMOE /T Y
2 6T vAvE+
n
20
AN
AR 1ora1
= [ e s MSAG+
INLal g7 EQ22 _d ] &3F
oND vo-1n0a 5-1n0g
o [ o 20 INTal [ aNs Rl N
(G
nin(n(y €7
z(z|=[z 2 [ON91
HEE TR z7 olololo
olofo|o [onel
HEEE B sa/1°0 g2/5°0 NN W
1ON91 [— L ao T soio D00 .,
19041 e «H. - o os/F0
Eg10 19041 [ w_. i
9802 N—yg=3ITYXT 23 o-varxs 7 Sve €3} NT=EINTT T 32eMot /12 — TBED VI-EINTT 7 €022
=
B302 8902 “yg-ggin 33 O-vasin 7 9v2 €81 Ny=ZINTS h 2EMot /18 T re vi-ZiNTs 7 Eoz@
9302 ~y5=30159 s El o-30100 7 SVe 93} \T=TINTT S2ZMOT, 12 — FEPD VI-TINTS 7 €022
Evi2 vg-a1130 z < € ©-a1100 7 9vE €8F N7-gINT3 SezMor/1E — japg vi-oiNTs 7 E022
MsAG+
14
\v4 [S3480E281] AL PNOF/E
vAvE+
8 L 9 v € 4 T

LOGIC CIRCUIT

2-41



| L S € 4 T
€211 2971-VMd preog 21607 £°Z
ane
" 300FMOT /3
6e2y
G MAELEERC]
8 A2ZMOF/3E POV -
> MARCLIRC]
z VI-anITa
N3 [RELLt}-4
So1
10pr23H]
[oro) EBFSST
St
[AgE] OND
oNe 870
P/
MOOFNOF/ MOOFNOF/
Taty ESTY
n (N
MASCLELT]
5 - TTE=ET otz MASELELC
= =3 vT=zsaas~ S9e Ae g »2ghops32  tes VU= 156Nd
z €T vi-Fseas 7 S22 = \ARLEELT]
s 1Az J 3 vr-osgas 7 S6F2 FEETTI VI-03ang
£ | v¥-71isog 7 5308 2 —tpatg vo-1o8na
o | [ vr-soms 7
VI-n150a 7 S002 > |
r M" S saoe W P J Vi-anang 7
> =
o7 W. < iz EF an3 0-3MS5S
IN3|
eN3 U|uw OﬂOml B
N3O = IyrEan] 3
EpI1 ToRo1 -
[ {<ER) 3
TSHOT adA rm
EBISST
[9H2] Ny
vETS
410
3 53 V sor2 VI=anN3a T
B 3 vy-wsgas 7 Ser2 V¥-doIJT
Z 33 vi-agwoT 7 5812 V¥-50057
s 142 J 7T VI=T355T7 Svi2 Az J VI=RIEoT
4BE "7-EsISH 7 ) v¥-oNsov 7 8802 T-z5138 Vi-g510v
4BE —T=zETSH a3 el vT-Togoy 7 8802 T-95I38 \ASLEESR]
4BE y-7513m o1 v [ vr-orsov 7 8202 T-55138 [ vy-o330v 7
4BE ~7-ps13m Cll=; RS =i [ vi-awsov 7 8202 T-78138 .} R [ vi-ta1ov 7
N3P eN3 T-VMSIS
omu“zw T ©-oWsas 7 49E mmomzm G-BWS5S
Irr2aH] |7raaH]
TSHOT el
L S € 4 T

2-42

LOGIC CIRCUIT



8 | L 9 S 14 € Z T
€2zt 097-VMd pieog 21607 €2
K]
€902 \“~o-sERIg t9ma1
— tas O-NOwWdd
20 (
IS
os/0t
el o
o
o e
il w
1oner | 5F 5T % N
19341 ——8 H
€v02 \—yp=ReTTa——5—qO0viN0 eNI[—3
EV0Z \—yTReTTT ] Frano NI @812 \—y5-T5oT5 s=TSgas—~ "R
sozz
lezrazvl v ¥6-50373
aApar EB0Z ~yo-358Ta
A2 v
2
n 0g/0F u MSAG+
[>5] ©
o
= oApE+
1N }—5 5 S S o0
[93A1 7 o (ono1 yaN
EV02 \o-REIAT <—dJovino anil—
€V0Z \—yT=RgTRT ¢ | FYLNO INI[— NIl |5
ppOT 14 one
182782v1 % ~ "“zo" L gex
Avar €7 lwasio
20 tonol 7
n = o T=z7E0 tonel (— o = 57— T=zrE0
gasor N T-5A50 [ONO] BT W o7 | T-5A50
2% N o7 Zy toom = oTw EDQ 3
° £l vy ¥-SAB0 0s/3 0 0s/1 0 e 1 ot vy F-GABO
— i° = & T=pAET SvEo 3 | 1&1d 120A1 [——6—@ = T T=FRE0
[oNel = g g S ) & T-EAE0 8022 \~y5-503na =79 a3 5 5 T-EAE0
13941 ——@ g ) T=2AE0 €aoz = =
z V0-09ERa oF 33 El 7 ¥-2RE0
Ev0Z yo-weing g qovino enif—3 B v F-FAS0 8222 \~yg-50ang Z ) B 2 T-TAS0
EVOZ NyT—REIng € | “w»m.wm.zu T T 4 o". € T-0AEQ €802 \—yg=58Eng z ..N_V < = s o_.. £ T-OAT0 TEMEMEENEN.— LO€
182r8zvi 0>MW¢ I T=gsT5— £9E s> envo \v4 1935 Y=y £9E
wp q el G MShS+ 5
ETJI 431 23101
te£20n] v IS380E291] 1e£20m]
oApEs
. G-1583g 7 98%
8 L 9 S 14 € Z T

LOGIC CIRCUIT

2-43



8 | L 9 14 € 4 T
€2IET 0971-VMd pireog 21607 £
BY0Z \Y5-OWOTS zanoys e 2238 8 I « 5 0-OWOTS 7 40€
L
8Y0Z \Y5-oWOTS zan0y, e vaz28 § < « S 0-OWOTS 7 40€
L
8B0Z \YG-8WOTS zan0y, e Tazen ¢ I « 3 G-8n0TS 7 40F
8802 \NO-VROTS zzmoy/7e vrzan € g | ¥ o-vROTS 7 408
8Y02 \VO-ORONT zzwor, 12 vEzan 8 <0< | & o=gNoNT 7 £0€
L
BY0Z \yG-5RONT zanoys e v2zan 8 <0 « S o-owoNT 7 40E
8VO2 NVOTBRONS zzwgy,ve vrien ¥ 0d | € o-BwONT 7 40F
8Y02 \VO-VRONT zzmor/re v0zan € [od | ¥ o-vAONT 7 £0€
L
s8rz 7=
1022Ny
EBTSST
St
8 AgE]
€20
1222
MSAS+
2ozt 0-T1584S 00
a
@
n
0g/0}
23 °
1ON®] =i TN
u
109A] ——0—0 §
8312 —yo=RoIST s—dovino ent|—3
8912 \—yy=FoaoT =] Pvino INI|—
GEJI
18zv8zvi v
oApes
8002 ~yo=wENaV 57 87 V-ZAE0 °
70s p-NowWav a7 Ly v-8AE0 o 1 87 V-ZAH0
A vy TTERES u a7 7 ¥-8AE0
8308 —yp-swiav B E}  7-7AB0 o =7 = =5A
8302 “—yp-soTEV T-EATOD c 57 ¥3  V-GAH0
5 0 ToNe] . % €7 T-vAED
8202 \—yp=30T3V 5 7 T-2AE0 199A1 o T=EADD
B302 ~yp-5188V S v T-¥AE0 (SAl ° 8 8
8902 —yo=381V of T=0AET g ¢ ¥oEAeD
e C - an1 S > T-TAHD
&) = 20E E302 \—yp=FEIoT 5 —{2in0 NI o7 = zBE
3 T=0%13 B ¥ 2 4 T FORET T 1L o) Avo
wp £902 N\yyopmroT 5 —|FiM0  isfa7 i Loe
SI0I TEOI It T-0519
te£20m] 162razvl y
MSAG+ o>AW‘ cior 7
4 1E£20H]
A o-15849 7 98S
8 L 9 14 € T

2-44

LOGIC CIRCUIT



8 | L 9 S 14 € 4 T

E€CIvT

097-VMd pireog 21607 €2

ON9

08/d00% M

or3d

aBE2 5 H s3F
2zdL
05/400T % oNe
LED w.
BOEZ Nyo-o%13a < zeMar/12  t092g o-oxie 7 &vE
oNs 05/900F
% T es2
08/4007 QO0FMaS /¥
BED w. MLl
BOE2 vo-51890 hd ZeMor/ 32 —iBacn o-sig0a 7 EV2
e #2eMos /3
® Flai - vi-isesT 7 BBEZ
% gy oeeMof /T
ﬁ.n\a.mﬁ.__wn«v H Tegly oNo zmhm
P 7 [=e=1]
Fo3 ASBST
80E2 “y5-5ro9s &5 eseu S < [= o-51035 7 9ve == MNo%m\moo. QoA
¥
202 p=gwead >aanor /e 1Z€28 vo-axgog 7 ©0e2 oves H zamog/t [F591] svr
vo-S1ie7 f 0-S1B7
€02 \—5-gzaog T T e vo-usu9g 7 o€ aNs Zezd " L ©
202 “—p=s1793 AR T T"] Vo-51309 7 B0€E Roo\aoo.
x|
Ex
L PNOE /T evez T o=oxIT7 VP
aNe
06/400F
T 290
QOFMOF/F I
=1
q“qj o N
8312 \—yT=>0ETH P TTIVAT A= Toya"] 5 ° 4 3 T=SoETR— 2ve * Pl Vo-5I3T7 8VEES
v OND MNZSMOT /T
sgdL o6y
oo L] i
Y 0S/000F
8002 —yr=>mnoV Zanor /3 1688 P 5% H T=sooay 7 &ve 195
veadli =
QO0FMa/F
o E WBL2Y
EJF2 y7->5AT0 Zznor /32— TB9g or < i T=oRg0 7 EVE - L) vosoKET 7 Bvee
s PLET |p
dl 684 oo
oo
%0A30 o o
OEEMOF /¥
NN
00A

LOGIC CIRCUIT

2-45



L L ! S 14 €
€¢/ST 097-VMd pireog 21607 €2
oNe
P/
o[o[a[o
[ | e
=|o|a|m
- E E
08/d00F o
IEEE
1|n|2|D
v [ v
o(0(® ﬁ
~|o|m
NHHNE
143
GOFMOE/F
(NN
€02 Ng-guss *T 2 _ 1918 soe2
€02 psmvE - Z— 751y vo-savs 7 8%€2
202 “—p=x587 *— g T vo-xsgT 892
€02 “—g=oFT h H = e7s vo-oRo—~ ©8E2
v* 2gMos/¥
=4 4 4 4
T 1 1T 1D
g px
a X w N NOFNOE/F
oNe
2zMot/t| | o os/ico
Lyd EED
Tonel N %
o1 <
199A1 = >
3 &
z7 ®
EY z
[ B
S7 S
o = €
L
Ca | z
Ty - L
olo|22 Pss r
=
NERES N5 P
NENE
- EEEE 24891
om/a00% ISTrSS5Tv]
IEEE
8982 yp-gETs T z—tg1g ° T e o-gg33 7 "Ve
BIEZ Nyp-5ava * Ed ) z 7,3 g->ava 7 Yve
8982 —yp=xzEE %0z z T - g=x5EE 7 VVE
8282 “yp-515 7 Topn umu._lvw H o-515 7 VVe
M
px 2ZMOF/E P SN
4 4 4 4
1idd
)
L S 14 €

2-46

LOGIC CIRCUIT



| L 9 S 14 € 4 T
€2/97 097T-VMd pJeog 21607 €2
H40BFMOT/ T
0 botH
v081 $32 \—p-xgEIn TonaT
12941 4 EMOT/T
sotz — =T 0Tt ) 327 ono
o| rtovans +21 Vr=—nwALr 7 90%2 E8F
3
4TI
8
/103 “EMOT/T 7 40BTMOT/T
isezsLv] mﬂmzuo% AT se Nmm geTy
H: ¥ e o
i o quos /s
3| veo z Ehend] Ehaad @ mmﬂﬂ« vT=+nwAL 7 90f2
- 0288MOL/ T MNIMOT/T MOIMOT/T -
ATMOT NOT/T
B eary Baty ERTIEAA [ &AL
N
JEEMOT /T s08 T satz vet
2 T T-3AVSd
2 FOPENT oA AT AL EMOT/T
(9H2] sore
St VI-+0A1S
8 LAGE] o-955n sve mhmﬂﬂm
£61SST
=17¢] 00A
3 [>r=a}
2012 \“—gr—5g aNe
1oreNy %mn:zm
— — o=xgeIA 7 939%
8 s " g-Noax3s 7 $32
H AL PMOT/T s o—TWgIH 7 SVe
901y
3 120 raL n sl szo
a| towany one
8 o-pss8s 7 SV T sz 2mot /T
HIMOT/T v aGty
9 ] S
3| zzo >00TMOT/T N %2°2Mot/ T
o AT s2/570 iSTH
otz Ny TowssE 7 ve 880
1oNe) |—5 <
[D0A] B 5] |arz vet
—2il—5
800F Ngo—TReTA—————§—2° s
E 10 -1 T
o sp—
L2231
1S22525v)
aNs
Mee Q«.\ﬂ
hﬂ‘mo:zm et
— aara
ML EMOT/T
991y
z A
1,1 O0A
405
3| 820
NPT St P R
vST
ESTY StH
ada
L 9 S 14 € 4 T

LOGIC CIRCUIT

2-47




8 L L ! 9 S 14 €

2-48

€C/LT 097-VMd preog 21607 €2
OND
seEZ € L3
vo-ealsd 2eMor/32 — taray s ST
M”MM b Z2M03 /52 — Trran e ET o=am 7 IV}
30 2zMot/12  FEpaH 5 &3
lapy2oH]
”H Zav zewor/32 — TEGEE € A3 yag
esEz |av 22Mot/32 r2sey S S7 av
avee ZeMar/52 — §1G52d L g €7 1
nwnm vav zzMor/12 — raris 6 [ a4
€0V 22Mogs32 14T 2t 8 €V
wwmw Z0V ZaM01 /58 —TEVTY vy El 2V
avez TOV 22Moss32 teriy ar TS v TV
=
o0V 2aMas/5e 15645 CH T T 2 oV avs
N3Pz -
JAE] o 5=g557 E3F
opo1
IrraoH]
TOHDT
SJEZ
Z07T
2eMos/3e ey 6 2
M“H 8071 Zzmot/12 — TE6Y Cl B3
N zaMor/1e —t2es z ET
vo7T 22Mos/38 _ 1S4 E (43
”“Mw €o/T 22Mot/312 _ triB B <>a7
aoez ¥ 2zMos /38— JELD 4 o7
TO7T zzMot/2  vels € =& zy
avee “oo7T ZeMor /12— ViZ8 Fe<lar =il o0 ur
18vl aN3e 2 -0l0
[vB] IN3E
€9
2e01
1Sp2aH]
_vnn.u_|
o re L] =F} £E31 Pgy o-og” IV}
[ o [s e | 1= bo o—Hg— 23
M -
e Vhww Iw
00A
8 L 9 S 14 €

LOGIC CIRCUIT



L

€2/8T

097-VMd preog 21607 €2

ON9
= %

»eoT] JOLPMOE/E ot L _
s E T [4 E El T
x 5 ey % & 5L PNOT/E b
EBISSE 8y
TP AN "
<
[EREN A
=80z VO-MJOAET o7 __mv __ 3 v
8302 \—yo-SEREa 0 _a = S
seoz VO-NOABT o _Q _ = cor
G802 —g7—5350 v _.W.mun._._ € oMor 12 —izo =555~ E8F
oMor/32  FSY - wweo 7 9VE
S0E2 ~yy7-zsnE g | S
80€2 —yT-gspE =
S0E2 \—yT-gSRE =
S0E2 NVyT-pEnE ™
S0E2 —VyT-EsnE 5
80€2 \—yr-zZ=HE 5
9382 Vy7-T5hE =
a3E2 .
V¥-05AE
i ¢ ¥- 1z Olspue

LOGIC CIRCUIT

2-49



BASE+

MSAG+

SIPSSTV
£S01

€220H
L3931

E20H
8101

8 | L 9 S 14 € 4 T
€2/6T 297-VMd pieog 21607 £°Z
9€90 9€90 00 00 00 . one
sE00 20 oNe L. L. L. L. L. L. S L. 1901
os/3°0 m g5/.00% os/3°0 m ggp0? os/3°0 M g5/90% os/3°0 m gs/00% os/3°0 m 95008 sz/1°0 m v s2/7°0 m gr/00s
s—k w_. 893 w_. EV3 .m w_. [{ w_. spo .m w_. 292 .m w_.mo«u .m w_.mmu .m
JEJL DEJL B2di 82dl  L2dl 92dl prdl BAaes EVdL vAge+ SVl oApzs FrEL BAyas OVEL vApzs SPEL :MW? BEJLBEdL %,

€L2OH
2301

VIOH
8801

VIOH
pSO1

VIOH
2par

Sy20H
2€01

LopL
gs01

z0pL
FEII

zopL
pro1

ON9
8201
T 3 Z _ % s&/1°'0 o
._.mm“o Hwﬂo $B2 V82 va«u H«m“u vao 680 EQ}D Hmuu
SOp2eov]
2201 PrEOH pPreoH yraoH PrEoH 4410 PrEOH VEEIH v00.1IH V£00H Eoszg
aNo 0821 EpOI opaI B8EJL 0€21 801 VEJI LEDJI €e01 Spo1 o¥r
oNe °
1:3%] s6a [ 2219 ] 222
sl
et = et Wves WYES WOud3 ayedien oysdisn 00EVIT 00EVIT DOEVIT 0DEVIT 00€V3T
EZ221 rear SEDI IIOI F321 8po1 8po1 arar 8ro1 8ro1 a¥r
8 L 9 S 14 € 4 T

2-50

LOGIC CIRCUIT



|
€2/02 0971-VMd preod 21607 €2
9E90 30 ON9
ANy
¥ = -
v3ao VO-35A8 B H_ NV d-SAE oNo
77
evor VO-4B1IH H_ NVA-H1H
ve
S3FF \—yT=TIS5g "
GBEF —yo-SBNOV e Ms-159-a.
S2FF \yT-RISIe
oz =NOROV 4
VO-NI v
10N-nOV =
M SOI} —yr=nI=oa ’ nmmm_,mm
ser = M LEE
VI=30nov -
T 7| o= wHMu
LY | szer
@ BE20 ON9
v A 241
VASE+ OAp2+ O
B
H_ 00E-L1ON-3-VMhd
-rie
‘e €90 akz%
) ¥ = -
u avo VO-J81IH 18 H_ NVa-H1H AN
3%:] [
ez 1 — 80} ~y5=30150 . T nva-1n0-120 VVE} NYB-pBIoT 218 H_ LON-AVHL-401
€VL go=ToATg Lz PVED \—yT=RETIT o
BYE} V0-0B1V EdZ “—yp-oIWeE0 8oz} VO-S8WNad ore
aver VO-J1087 EDZ \—yo-gINgD 8
BBE} yo-SWTaV vz EXZ \y5=5IwE0 €0L \~{5-NOW
8BE} \—yp-soT5Y €92 \~5=vIRET e
ever = 8 LOW-ddd
v _ 2z ve - LON-4-VMd 28 -
S8 \yT=awIov ie 208} \—yo=SERET 00€-10N-4-V! £8. N 7-SIRags
561} yT-gTS0v 208} \"G5-MINGO e ve
GBFF V¥-1980v
8
&8I \—yT-oNTOV v ee [ —
PBFF NYT=TEIOV it v e
N AR doiv v
[T133 = 42 =
V¥-0330v o v v T-ZNETD zrv| —
vy 8vor VO-4I1TXT ary H_ Nyd-1IXx3 by
yo2} \—yo=ToETa
¥ E-NOV-4-VMo 1234 orv
21 oo Vv8 vo-gu% by H_ 0S-gHOS 17D-19u-ddd
I I rvas VO-J0BAS M
. 2088 Te) M M“ _
20€ \—yT=INDGOv £298F \—yT=SToE0 n« vver —yp=358ng _
E3E} —YO-VRATS 82} \—yo-pETTS M
E3E} = [>=73 = M CEEH RBLT M
VO-BWOTS " VO-ORBT v Q0E-10W-d-vho VI-ABL1G -
€4€} ~yo-IWOTS Edz yo-BpBr vy 882} “yo-pEINg LOW-AVHL-dad
E4E} yp5-owOTS €92 —yp=mFET 882} \FTAEIAG m«
€08} vo=vwW EJ2 \~vo-wmeT M avar \~yo-peing 9= AHME
EcET 4 BT 8vel \—yTpEIng LY | geer
E3ET Uy | seer
VO-OWONT
£33 B0EESE v 4 uMNu» nVN,
AGE+ AP
Eve VO-10518 ezer 4 vAse
BAGE+ VAPZ+
MsAG+

LOGIC CIRCUIT

2-51



8 | L |
€2/T2 097VMd pJeod 21607 €72
a0 N
AN A4
831 yy-wsnar v"M
[T cre NS-TN4-1
Z — jgeey -
eve S€ ire
€90 aNo VO-INONY 7] sow-onv
AN 4t 8YE yy-IRBnY e
° 7o) I
800F N"5g-TwBIn "” 932 N7-s515q hes H_ S-d15-0
5 1se
€04 ~vyo-INEIH ¢ 118
EBTSST =
EI0 —|ee -
88vF \—yy-sgeIn LOn-w3snd 800F \~yg-300iR A30-1AH
L VO-JVOAH a8
888 NyT-pAOAR ”w<
932 yo-2578T m“u H_ 2Ms-pyo-8t
e8ar =
vEoMSSna I us-uzsna TEv
1re 932 vo-75081 1Al H_ FMS-WYD-BE
8987 \—yr-smEEE 1Al | v
8s-uss »oB _ v
Py - VO-8IROL o~ | LON-YD-BE
839 \—yy=FgEsn Ty i — va VO-VIAIT
v - 834 ~yg-o158 v
@8z v
yoar T==IHIS vO0-B109
[ dd “T:..x»m v T rus-sasns 834 —yg-3158 vy 10N-198
v
resr — v 882 Nyo-vioe
Vi T awms-uasna v
PVSE NyT=FTART v L Ly | 2Men
= jpEr
AN A " aps-uasna
VOSE N—gT=FTRRT v \V/
"1 Ms-11x3-u38n4 aApa+ BAPE+ o
S3F VI-MSIXT v D=HME
n..nznw LY | gzer
920 ONs
— AR A 9 o
ZE VASE+ MSAG+
s32 e
VI-NOBID oNe voB e
B31NNOD e
vv6 yg-Now1d 1l ,ie
18
vBET = 82 €0¢ \—y5-NGATT
T ks-30 M 22 | ] tow-0334-501 are
V3t \—yo-msAIO ‘2 VBEL \—gy-ROIoT =
a 8BYF \y7-g53as Ms-0333-83S o 1ON-A30
Ms-isy S9TF \~yi-gEEas 8VrE \yT-55AT0
va 9377 ~yy=zsEas
§32 \y-wssIv 2 us-suv S9TF \—y7-TEEas Ms-3Z1S-84S o B
22 8377 ~yy-05Eas
I SBYF \—yi-Wssas P& [ Ms-eass des
siv
¥ vazF CRRS-FS)  os-eas 78 | 7] wainnop
vo- -
e32
4 VOEF NyT=gI 1o | Vi-3810% =
- 4271-4-vMd 8s.208 28 ©31NNOD
896 \~yg=ThEnT—® 33 T ion-uns 9817 \yT=xTT ¥ Eg LV X e ] 34009,
¥ ¥BTE = ul T MS-on3-401 VVE NVo-NoB13 hd
v00F Nvg-WS158 T ws-use MARCLER) - v
I 187F \—yy=goToT MS-g01-401 piv ] hs-som
v ¥BIF \—y7-o335T ” 632 ~yy-wsgon by
' SNS-012 oBENTI /T Ms-0333-107 . by 7] awa-1
ELE) ¥ ztemro |2t a3 SARCLERS
V¥-5013 5 v
B I V38 Nyo-IAeNT T son-ene
908 yT-gAoID iy 10N-8
' - -
us-nr MS-198-N-ddd &v
$32 \~yo=weNTs ev
| o P3VF Nyo-ToEng 15
HL=p 11:134 = z
voo o . v MS-w1B-2427 8V0} ~yo=arIo0 13
V98 —yo-EIATS T son-n2 " v Ny4-NI-13C
Y98 NVo-vIATD vy |
4 4-B4S
" gr-sus i SR "I Ms-135-201 T — v Ny ass
804 \—yp=gT5ET vi-13 — MS-5000-427 ay | — Nva-
2 — NS-ST2-p »20% v6=3rTT bV
BDEESE
80EESE [ 3| eeer LY | eeer
€32 \yo-wSTIW L seer VT=8003T |
v V o v
8APZ+ O oApa+ YArze

2-52

LOGIC CIRCUIT



14 € 4 T
8 | L | 9 S

€¢/ec 0971-YMd preog 21607 €2

ONg
o
FYOF NTYTSTINTT
FVOE NgT=ZINTT .
YO ~yT=TINTS 7708LNOI-BNL
FYOP NyT-BINTT :
V80 N~vyg-1noa 13 182€SE
ON9 VEEM
@€ = adA
re
V38t Nyo-3037a .
2e 1 170-0334-71-010 one
L
3 = tE
TYEY N VesoaNe e | J 119-0334-w-asa — 5
z Nv4-nay
PYeT Nyo= az 1 119-0334-n-01a va0t N—yg=arov .”
z2 a3t T H_ MS-NuL
P3¥? Nvo-1sena 92 MS-198-N-gg
8
P! ommmW«\. MM 932 \—yr-msIXT ‘ H_ MS-83A00-11Xx3
z— 0520 MS-0333-n-gg
PIFY Nyy-gIang ee —|s
$3¥F yy-going e asr T 4 MS-1IX3-NoL
OND  sEso 90 0z MS-d0L-N-ddd
4N AN $953 \yToRIng MS-an3-n-gsa TEel0I M
M” vv6 Nyg-TsSIs L1 zeer
1 tors = MS-198-1-did
208 yT-NMOg vo-16819 H_
143 ar
¥ v
o5EhpT /8
2y = "epzn |€F MS-0334-p-did
34 (SN AL EELT] er
oy FOFY yT-goIRa 4
o —aOL-p- 0
CI) MS-cO0L-W-ddd
e POTE NYT-onINg MS-dW3-W-ddd
Z = L
Z
= PACLTTIYA °
a FhamgT-T==1v] MS-0334-1-d4d 800} —o=mIAR s
14 ¥313 y7-g3aTa . 8BS \—yT-gAWAH 4 LAH
101} Nyr-gorTa l_ MS-c01-1-gdg BO0T \ygITAW
€ 988 2
1 ATOSTEF 40 MS-ogN3-T-ddd VY=GATAH
U eeer FOPY NYTeoREa 2 | goeese 800% \—yo-EBITAN 13 162€SE
)3 veer
L] BEEr A\
4 n v v A
OApS+ BASE+ VASE+ JApe+ BApE+ VApeS+ JAv2+ 00A

LOGIC CIRCUIT

2-53




8 L |
€2/€C 097-VMd preog a1boT €72
oNe
3
or
oNo ]
or 4V81 \—yT-gsRE "
e 2v8} VI-TSAY
4V8F \yi-ZEwe = Shy
. 488} ~yT-ESRE .
€02 —yo=INoIT 4288} \yi=pEng
8¥F ~y5-51598 488} —yT-uERE =
807} \~yo=grods 29 289} \—yT-55WE T |4szese
Sov} \—yg-gsUaE 2388 “—yy=7=Rg orer
80rt \—yo-sIET9 v AN
Sor¥ v : LBZESE aApes o
BO¥} —yo-o%XI39 Beer
oNe
Mm 2 oNe
L
s32 = T | os/Z20 O 3
B-NOa! i
0E | —
xn‘vzo.«\. %
L2 11410
evs ~156545 oOrMOE/T a8z
omIs |m&.|nm 988 \yp-15gaT z 7 @ Lz
+0Lty
EQS} = 30
EQS} VO-0vS
L2L1Y
avsl —yp=rsET NILSAS o 071 ve
8vS? \55-515 S0/T
Tz 2823 Eg/T
asst v0-8530 2821 T 22
sest VO-=%0VI 1o 3e
p2-731 zav
EOS} VO0-A883 Lost v o0z
€asy =
YOS 23 194} oy
—_ 2731 Tov i
s *—u1
4] 9
€1 svi =
< T-ME3aT p o NIs
A 404} Ny5-zaTEs i
oF zozy
ELS o
vave =
VO-NIOAW LOLY TO7T oF
Z 8L}V
988 ~yp-1sEa et VO “ o
Iary VI-A585 1 pA-7a1 i T £
§1-144 V0-51071 97d y1-731 an
YOVl Nyo-sIgT tacs Y a
yvy vo-oxeT 2921 gy v
yOr} N\—yo=oRTT ; | Bosese 2921 ogy
-l oeer oav P z
3 Asi2pLE
A\ OAN Leer
vApa+

2-54

LOGIC CIRCUIT



2.4 ADU Board (PWA-ADU) 1/2~2/2
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2.6 SLG Board (PWA-SLG) 1/10~10/10
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2.11 ADF Circuit
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