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The Ricoh Aficio MP C3002 and MP C3502 represent a pivotal generation in the evolution of multifunctional digital 

color systems. Classified under the internal Ricoh product codes D111 (MP C3002) and D142(MP C3502), these

machines were designed to bridge the gap between small-workgroup printers and high-volume production centers.

For senior technicians and service engineers, understanding the intricate mechanical and electronic interplay of

these devices is essential for maintaining operational uptime and image quality standards.

1. Architectural Framework: The D111/D142 Engine Design

The core architecture of the Ricoh MP C3002/C3502 is built upon a tandem four-drum laser scanning system. 

Unlike older models that utilized a single-drum system with a transfer belt, the tandem approach allows for 

simultaneous application of Cyan, Magenta, Yellow, and Black (CMYK) toners, significantly increasing output speed 

and reducing mechanical wear. The machine operates on a dry electrostatic transfer system with an Intermediate 

Transfer Belt (ITB), which acts as the primary receptacle for the developed image before it is transferred to the

final substrate.

1.1 Image Formation Process

The image formation process in these models follows six distinct stages: Charging, Exposure, Development, 

Transfer, Fusing, and Cleaning. The process begins with the organic photoconductor (OPC) drums being charged

by a high-voltage charge roller. The laser unit then selectively discharges areas of the drum to create a latent

electrostatic image. Toners are then introduced through a dual-component development system, utilizing both toner

and developer (carrier).

2. Technical Specifications and Comparative Analysis

While the MP C3002 and MP C3502 share the majority of their physical components and internal logic, they are

differentiated by their throughput capabilities and processing speeds. The following table provides a side-by-side

comparison of the technical metrics for these two models.



Feature / Specification Ricoh Aficio MP C3002 (D111) Ricoh Aficio MP C3502 (D142)

Output Speed (Color/B&W) 30 Pages Per Minute (PPM) 35 Pages Per Minute (PPM)

Scanning Speed (ARDF) 51 images per minute (IPM) 51 images per minute (IPM)

Warm-up Time Less than 20 seconds Less than 20 seconds

Maximum Resolution 1200 x 1200 dpi 1200 x 1200 dpi

System Memory 1.5 GB RAM / 250 GB HDD 1.5 GB RAM / 250 GB HDD

Paper Weight Support Up to 300 g/m² (Bypass) Up to 300 g/m² (Bypass)

As illustrated, the primary differentiator is the cycle speed of the main motor and the timing logic of the controller 

board. This makes the D142slightly more efficient for environments requiring high-speed duplexing and rapid job

completion.

3. Core Components and The Parts Catalog Legend

The Service Manual and Parts Catalogare the primary tools for any technician. The parts catalog for the D111/

D142 series is organized by functional assemblies. Every part is assigned a unique Ricoh part number, essential

for procurement and identification. Key assemblies include:

•  Laser Unit (LSU): Responsible for the precision mapping of pixels onto the OPC drum. It requires periodic 

cleaning of the shield glass to prevent streaks.

•  Development Unit: Uses a magnetic brush development method. The ratio of toner to developer is managed 

by the TD Sensor, which measures the magnetic permeability of the mixture.

•  Fusing Unit: Employs a belt-fusing system to ensure rapid heat transfer with minimal energy consumption. 

The unit includes a heating lamp, a pressure roller, and a thermistor to monitor temperature.

•  ITB Assembly: The belt must be free of scratches or oil contaminants, as any surface defect will translate 

directly to the printed output.

4. The Image Scanner and Color Controllers

The Ricoh MP C3002 series features high-performance scanning capabilities via the D650/D651 Image Scanner 

modules. These units utilize a Charge-Coupled Device (CCD) sensor to capture high-fidelity color data. The 

integration with external color controllers, such as the E-3300 or E-5300 (EFI Fiery), allows for professional-grade

color management, including ICC profile support and advanced trapping options.

4.1 External Controller Integration

For graphic-intensive environments, the E-3300/5300 controllers bypass the standard Ricoh GW+ (Grand 

Workware Plus) controller logic. This allows for faster processing of complex PDF files and Variable Data Printing 

(VDP). Technicians must ensure that the Interface Boardis correctly seated in the controller slot and that the

crossover cables are functioning to maintain the link between the Fiery and the MFP engine.

5. Service Program (SP) Mode: The Technician's Interface

To diagnose and calibrate the MP C3002/C3502, engineers must access the Service Program (SP) Mode. This is



done by entering a specific sequence on the numeric keypad (Reset + 107 + Clear/Stop). Once in SP mode, the

technician has access to hundreds of variables that control the machine's behavior.

5.1 Common SP Mode Categories

1.  SP-1xxx (Feed): Adjusts paper timing, registration, and motor speeds.

2.  SP-2xxx (Drum): Controls charge voltage, development bias, and toner supply settings.

3.  SP-3xxx (Process): Manages cleaning cycles and environmental sensors.

4.  SP-4xxx (Scanner): Calibrates the scanning lamp intensity and white balance.

5.  SP-5xxx (System): Configures network settings, HDD formatting, and firmware updates.

6.  SP-7xxx (Data Log): Displays total counts, jam histories, and error codes.

6. Troubleshooting and Service Codes (SC Codes)

The Ricoh firmware utilizes Service Codes (SC Codes)to notify the user and technician of internal failures. These

are categorized by their severity and the subsystem they affect.



SC Code Range Subsystem Affected Common Causes

SC 100 - 199 Scanning / Exposure Dirty optics, scanner motor failure, 
CCD malfunction.

SC 200 - 299 Image Processing IPU board errors, laser 
synchronization failure.

SC 300 - 399 Charge / Development High-voltage leakage, TD sensor 
failure, broken charge roller.

SC 400 - 499 Transfer / Cleaning ITB motor error, cleaning blade 
failure, transfer roller bias error.

SC 500 - 599 Fusing / Paper Exit Thermistor open circuit, fuser lamp 
burnt out, fuser jam.

SC 600 - 699 Communication / UI Mainboard (BCU) to Operation Panel 
communication error.

6.1 Case Study: Solving SC542 (Fusing Temperature Error)

An SC542error indicates that the fuser did not reach the target temperature within a specified timeframe. This is a

common issue in high-usage environments. The troubleshooting workflow is as follows:

1.  Visual Inspection: Check the fuser lamps for continuity using a multimeter. If the circuit is open, the lamp 

must be replaced.

2.  Thermistor Check: Inspect the thermistors for toner buildup. Dirt on the thermistor can insulate the sensor, 

leading to incorrect temperature readings.

3.  Power Supply: Verify that the wall outlet provides stable voltage. Fluctuations in power can prevent the fuser 

from heating rapidly.

4.  Reset Procedure: After the physical repair, the error must be cleared in SP mode (SP-5810) to reset the 

fuser SC flag.

7. Maintenance Intervals and Part Lifespans

Preventive maintenance is critical for the longevity of the D111/D142 engines. Ricoh defines specific intervals

based on the number of printed pages (clicks). Ignoring these intervals leads to degraded image quality and

increased mechanical strain.

•  PCU (Photoconductor Unit): Estimated life of 120,000 pages. Signs of wear include vertical lines or 

background shading.

•  Developer: Recommended replacement every 120,000 pages to maintain consistent color density.

•  Fusing Belt: Should be inspected at 150,000 pages. Cracks in the belt will cause "ghosting" in the output.

•  Paper Feed Rollers: Replace every 100,000 pages or when frequent multi-feeds or misfeeds occur.

8. Advanced Scanning and Finishing Procedures

The MP C3002 and C3502 are often equipped with the SR3070 Finisher or the DF3060 Document Feeder. 

These peripherals require specific technical knowledge for alignment and timing. The SR3070 finisher provides 

stapling, hole-punching, and shift-sorting. When the finisher fails, technicians should check the Entrance Sensor 

and the Staple Hammer position, as these are the most common points of mechanical failure.



8.1 Point-to-Point Diagrams

The Point-to-Point Diagram is a critical schematic found in the Service Manual. It maps every wire, connector, and 

PCB (Printed Circuit Board) in the machine. When diagnosing a motor that will not turn, the engineer uses the P2P 

diagram to trace the voltage from the Power Supply Unit (PSU) to the Bi-Link Control Unit (BCU)and finally to

the motor driver. This level of granular analysis is what separates a senior technician from a general repair person.

9. Strategic Maintenance Summary

Effective management of the Ricoh MP C3002 and MP C3502 fleet requires a proactive approach to firmware 

updates and mechanical calibration. The transition from the D111 to newer digital workflows highlights the 

robustness of the physical engine design. By adhering strictly to the procedures outlined in the Service Manual 

and utilizing the Parts Catalogfor precise component replacement, organizations can ensure these machines

remain productive assets for years.

The engineering of the Ricoh Aficio series is a testament to the durability of tandem laser technology. Whether it is 

through the calibration of the D650 scanner or the fine-tuning of the E-3300 controller, the technical depth

required to master these devices is substantial. For the modern service professional, these machines represent the

intersection of traditional mechanical engineering and advanced digital image processing, requiring a dual-skill set

of physical dexterity and logical diagnostic acumen.
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