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The second-generation Toyota Camry (V20), produced between 1987 and 1991, represents a pivotal era in 

automotive engineering where mechanical simplicity began to merge with sophisticated electronic engine 

management. For engineers, technicians, and restoration enthusiasts, understanding the electrical architecture of 

this vehicle is paramount. This guide provides an in-depth exploration of the Toyota Camry 87-91 electrical wiring 

diagrams, the transition to the 1MZ-FE engine managementin later modularity, and diagnostic workflows for

common ignition and fuel delivery failures.

1. Engineering Overview: The V20 Chassis and Powerplant Evolution

The 1987–1991 Toyota Camry was offered primarily with the 3S-FE 2.0L inline-four and the 2VZ-FE 2.5L V6. 

However, technical documentation often references the 1MZ-FE, a 3.0L V6 that succeeded the earlier units. 

Understanding these engines requires a look at their serial number placement and physical architecture. On most 

Toyota blocks of this era, the engine serial number is stamped directly onto the engine block, typically near the 

transmission mating surface or under the exhaust manifold, providing a critical reference for ordering specific 

electrical components or ECU (Electronic Control Unit) variants.

The 1MZ-FE Engine Architecture

While the 1MZ-FE was more prominent in the XV10 and XV20 generations, its design principles are essential for 

understanding Toyota’s shift toward more complex Engine Management Systems (EMS). The 1MZ-FE features 6 

cylinders arranged in a 60-degree V-bank. The cylinder numbering follows a specific convention: from the front of 

the Right-Hand (RH) bank, cylinders are numbered 1–3–5, while the Left-Hand (LH) bank contains 2–4–6. This 

configuration influences the firing orderand the complexity of the wiring harness, particularly regarding knock

sensor placement and ignition coil sequencing.

2. Technical Analysis of Electrical Wiring Diagrams

Electrical wiring diagrams (EWD) for the 1987–1991 Camry are more than just roadmaps; they are logic puzzles 

that define how current flows from the battery to sensitive semiconductors. The 1990 Toyota Camry wiring manual, 

a cornerstone for technicians, categorizes the electrical system into several high-level circuits: Power Source, 

Starting and Ignition, Engine Control (EFI), and Body Electronics.

The Role of Junction Blocks and Relay Locations

In the V20 Camry, the electrical distribution is centralized through Junction Blocks (J/B) and Relay Blocks (R/B). 

A common failure point in the 87–91 models is the integration of the Circuit Opening Relay (COR), which controls 

power to the fuel pump. Unlike modern vehicles where the ECU directly triggers the pump, the Camry of this era 

uses a dual-coil relay system tied to the ST (Start) position of the ignition switch and the NE (Engine Speed)

signal from the distributor.



Component Location Primary Function

J/B No. 1 Driver Side Kick Panel Distributes power to cabin electronics, 
turn signals, and wipers.

R/B No. 2 Engine Compartment (Near Battery) Houses the EFI Main Relay and 
Cooling Fan Relays.

Circuit Opening Relay Behind the Center Console / Near 
ECU

Safeguards the fuel pump operation 
based on engine RPM signals.

ECU Under the Center Dashboard Calculates fuel injection pulse width 
and ignition timing.

3. Engine Management System (EMS) and EFI Logic

The Electronic Fuel Injection (EFI) system in the 87–91 Camry utilizes an L-Jetronic (airflow sensing) or D-

Jetronic (manifold pressure sensing) logic depending on the specific market and engine code. The system relies 

on a closed-loop feedback mechanism using the Oxygen (O2) Sensorto maintain a stoichiometric air-fuel ratio of

14.7:1.

Input and Output Dynamics

The ECU processes inputs from several critical sensors to determine the engine's operational state:

•  Coolant Temperature Sensor (ECT): Adjusts the mixture for cold starts (enrichment).

•  Throttle Position Sensor (TPS): Detects idle, wide-open throttle (WOT), and acceleration rates.

•  Air Flow Meter (AFM): Measures the volume of air entering the engine via a vane-type sensor.

•  Ignition Signal (IGF): A feedback signal sent from the igniter to the ECU to confirm that a spark event actually 

occurred.

If the ECU does not receive the IGF signal, it will cease fuel injection as a safety measure to prevent unburned fuel

from saturating the catalytic converter. This is often the cause behind the "starts and then dies after 2 seconds"

symptom frequently reported in 1987 Camry LE models.

4. Troubleshooting the Ignition System: A Field Guide

A common technical challenge reported by users is a "No Spark" condition even after replacing the distributor, 

ignition coil, and ECU. To solve this, one must apply a systematic diagnostic workflow based on the wiring

diagram logic.

Step-by-Step Diagnostic for No-Spark Conditions

1.  Primary Power Check: Use a multimeter to verify 12V at the positive (+) terminal of the ignition coil with the 

ignition switch in the "ON" position. If power is absent, the Ignition Switch or EFI Main Relay is suspect.

2.  Signal Generation: Inspect the Pick-up Coil inside the distributor. This component generates an AC voltage 

signal (NE and G signals) as the engine cranks. Measure the resistance; it should typically be between 140 and 

180 ohms for a 3S-FE engine.

3.  Igniter Logic: The igniter (or power transistor) receives the IGT signal from the ECU and grounds the primary 

circuit of the coil to induce a high-voltage discharge. Ensure the igniter housing is properly grounded to the chassis, 

as a poor ground will prevent the switching mechanism from functioning.

4.  Grounding Paths: 80s Toyotas are notorious for corroded ground straps. Verify the ground wire between the 



cylinder head and the firewall, and the main battery-to-chassis ground.

5. Fuel System Mechanics and the "Start-Die" Paradox

The 1987 Toyota Camry features a specific fuel pump logic designed for safety. The pump is not energized simply

by turning the key to "ON." It requires either the starter motor to be engaged or the engine to be running

(generating a signal from the AFM or the Distributor).

The Fuel Pump Bypass Test

In the engine compartment, there is a Service Check Connector. By jumping terminals +B and Fp with a 

paperclip or jumper wire, the technician can manually force the fuel pump to run regardless of the ECU or COR 

logic. This is an essential test to determine if a starting issue is fuel-related or electrical-logic-related. If the vehicle 

runs with the jumper installed but dies without it, the Circuit Opening Relay or the Air Flow Meter switchis likely

faulty.

6. Comparative Analysis: 1987–1991 vs. Modern Camry Engines

To understand the technological leap, we can compare the 1987 3S-FE engine with the modern 2021 Dynamic

Force engine mentioned in current technical studies.



Feature 1987 3S-FE (2.0L) 1994 1MZ-FE (3.0L) 2021 A25A-FKS (2.5L)

Compression Ratio 9.3:1 10.5:1 13.0:1

Fuel Injection Multi-Point EFI Sequential EFI D-4S (Direct + Port)

Ignition Distributor-based Waste Spark / COP Coil-on-Plug (COP)

Efficiency Moderate High (for the era) Ultra-High (40% Thermal)

Fuel Requirement 87 Octane 87/91 Octane 87 Octane (Optimized)

7. Maintenance and Technical Reliability

For the 1987–1991 Camry, the Service Manual PDFis the primary resource for torque specifications and wiring

pinouts. Maintaining these vehicles requires attention to the timing belt (on 3S-FE and 2VZ-FE engines), which

should be replaced every 60,000 miles. Although these are non-interference engines, a belt failure will leave the

driver stranded.

Key Maintenance Checklist

•  Electrolytic Capacitors: The ECUs in these older models are prone to leaking capacitors, which can cause 

erratic engine behavior, stalling, or failure to communicate with diagnostic tools.

•  Distributor O-Rings: A common source of oil leaks that can contaminate the internal pick-up coils, leading to 

intermittent spark loss.

•  Vacuum Lines: The V20 uses a complex vacuum-switching valve (VSV) system for idle control and EGR. 

Brittle lines are a primary cause of lean codes and rough idling.

8. Synthesizing the Engineering Legacy

The technical robustness of the 1987–1991 Toyota Camry is a testament to the over-engineering prevalent in 

Toyota’s "Golden Era." The electrical systems, while complex for their time, follow a logical, modular design that 

allows for deep diagnostics without the need for proprietary digital scan tools required by modern CAN-bus 

systems. By mastering the wiring diagrams and understanding the interplay between the igniter, ECU, and fuel 

delivery relays, technicians can keep these historic vehicles on the road indefinitely.

Ultimately, the transition from the rugged 3S-FE to the refined 1MZ-FE, and eventually to the high-efficiency

engines of today, highlights a continuous pursuit of reliability. For the 87–91 Camry owner, the path to a high-

mileage vehicle lies in the meticulous cleaning of ground points, the verification of sensor signals via the service

manual's voltage charts, and an appreciation for the analog-digital hybrid nature of early Japanese electronic fuel

injection.
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