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Scope of document

This document applies to the following Raspberry Pi products:

Single Board Computers / SBCs

Pi Zero Pi Zero 2 Pi 1 Pi 2 Pi 3 Pi 4 Pi 5

- W H W WH A B A+ B+ B A+ B B+ B -

Compute Modules

CM0 CM1 CM3 CM3+ CM4 CM4S CM5

Keyboard Computers

Pi 400 Pi 500 Pi 500+
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Introduction

One of the major advantages of Raspberry Pi SBCs is their low power consumption compared to traditional desktop computers. 

However, power usage and thermal performance vary significantly between different workloads, and understanding these 

characteristics is important for system stability, energy efficiency, and hardware longevity.

This white paper examines the thermal behaviour and power consumption of Raspberry Pi SBCs, focusing on typical operating 

conditions, cooling requirements, and optimisation techniques. It also provides details on how to analyse customer-specific use 

cases to determine power and cooling requirements.
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An overview of power consumption

Idle versus load power usage

Power consumption depends on the Raspberry Pi model and the connected peripherals, as well as CPU usage and network activity. 

In general, Raspberry Pi devices consume relatively little power when idle, but can draw significantly more under heavy CPU or 

GPU load.

The table below gives the typical power consumption ranges of different models:

Table 1.

Minimum power consumption

Model type Minimum power

Raspberry Pi Zero 2 W  0.6–1.2W

Raspberry Pi 3 Model B  2.5–3W

Raspberry Pi 4 Model B  3–4W

Raspberry Pi 5  4–5W

Raspberry Pi 5 consumes the most power due to its faster CPU, faster GPU, and additional I/O controllers.

Factors affecting power consumption

Several factors influence power usage, including:

• CPU load

Operations that increase CPU load, such as compiling software or running AI workloads, increase consumption.

• GPU load

Heavy graphical operations, including 3D rendering or video encoding, can increase consumption.

• USB devices

External drives, keyboards, and Wi‍-‍Fi adapters all draw additional power.

• HDMI output

Dual displays increase power usage.

• Networking

Ethernet consumes less power than Wi‍-‍Fi under heavy use.

• Overclocking

High clock rates raise both power consumption and heat output.

• Storage devices

SSDs connected via USB consume more power than microSD cards.

• Silicon node

Smaller node sizes mean lower power requirements, but can lead to temperature hotspots due to higher power density.

Fast and slow silicon

In silicon manufacturing, ‘fast’ and ‘slow’ refer to the variability that arises when making computer chips. Due to tiny fluctuations in 

the chemical and physical processes used to manufacture them, no two chips are identical — even when using the same design.

Fast silicon

• What is fast silicon?

A chip containing transistors that switch states more quickly than those in the baseline design.

• Performance

These chips can reach higher clock speeds (GHz) while remaining stable.
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• Trade-off

They often ‘leak’ more current, meaning they can run hotter and consume more power, even when idle.

• Outcome

These are often ‘binned’ (sorted) as high-end products, such as an Intel Core i9 or a top-tier GPU; however, Raspberry Pi 

does not use sorted devices.

Slow silicon

• What is slow silicon?

A chip containing transistors that switch states more slowly than average.

• Performance

To remain stable, these chips must operate at lower clock speeds.

• Trade-off

They are usually more efficient and run cooler because they leak less current.

• Outcome

These are binned as entry-level or mid-range products, such as an Intel Core i3 or a budget smartphone processor.

The silicon lottery

Because this variation is random, it is often referred to as the ‘silicon lottery’. Raspberry Pi Ltd does not test devices for fast or 

slow silicon, as this only has a marginal effect on performance. When you buy a Raspberry Pi SBC, you will receive a device that 

operates according to the specification.

Power consumption

Thermal characteristics

Heat generation

The thermal output of Raspberry Pi boards is primarily generated by:

• CPU (primary heat source)

• RAM

• Power management integrated circuit (PMIC)

• Ethernet/USB controller chips

Under heavy CPU load, especially on Raspberry Pi 4 and Raspberry Pi 5, the CPU’s temperature can exceed the thermal limit (80°C 

by default), triggering thermal throttling.

Thermal throttling

Throttling is a hardware-level safety mechanism used to protect the board from damage caused by excessive heat or insufficient 

power. Managed by the SBC’s firmware, it works by automatically reducing the processor’s clock speed and voltage when specific 

limits are reached.

Throttling primarily occurs for two reasons:

1. Thermal throttling (heat management)

As the processor works harder, it generates more heat. If this heat does not dissipate quickly enough (typically in the 

absence of a heatsink or a fan), the firmware intervenes to cool it down.

Soft limit (80°C): On Raspberry Pi 4 Model B, the CPU begins ‘soft throttling’ at 80°C. The firmware gradually reduces the 

clock speed to try and stabilise the temperature without causing a massive performance drop.

Hard limit (85°C): On all models, ‘hard throttling’ kicks in if the temperature rises to 85°C. The firmware aggressively forces 

the clock speed and voltage down, which can result in a 30–50% reduction in performance.

2. Under-voltage throttling (power management)

Raspberry Pi computers require a stable 5V supply. If the power source or cable cannot provide enough current (dropping 

below ~4.63V), the Raspberry Pi will throttle itself.

By slowing down the CPU, the device’s overall power demand is reduced, which may help prevent a complete system crash or SD 

card corruption. If using Raspberry Pi OS with the desktop, throttling is indicated by a small lightning bolt icon on the taskbar.
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Relationship between power and temperature

Power consumption and temperature are directly related: higher power draw leads to increased heat generation. This means that 

reducing power consumption also reduces temperature. Methods include:

• Lowering CPU frequency

• Disabling unused interfaces

• Turning off HDMI

• Using Ethernet instead of Wi‍-‍Fi

• Reducing GPU memory

• Undervolting

Dynamic voltage and frequency scaling

Dynamic voltage and frequency scaling (DVFS) is a highly effective power management technique used to optimise a device’s 

energy consumption by dynamically adjusting the operating voltage and clock frequency of the CPU/GPU. By reducing both voltage 

and frequency during periods of low workload, DVFS lowers the device’s overall power consumption, significantly reducing heat 

generation without severely compromising performance.

Raspberry Pi’s implementation of DVFS involves a combination of hardware support and software control, both at the firmware 

level and in Linux, that monitors the workload and applies appropriate scaling strategies.

Efficiency considerations

Raspberry Pi devices are often used for always-on systems, such as servers or smart home controllers. Running a Raspberry 

Pi 24/7 is relatively inexpensive; below is an example estimate of the yearly electricity cost for a Raspberry Pi consuming 5W 

continuously:

5W × 24 hours × 365 days = 43.8kWh/year

This is significantly lower than a typical desktop computer (200–500kWh/year).
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Measuring power consumption and 

temperature

Power consumption and temperature are important metrics to have when evaluating the performance, efficiency, and thermal 

behaviour of your Raspberry Pi SBC. Accurate measurements help to determine cooling requirements, power supply sizing, and 

system stability under load.

This chapter describes some methods for measuring power consumption and temperature, including which Linux applications to 

use to stress the system for testing.

Measuring power consumption

External power measurement (recommended)

The most accurate way to measure a Raspberry Pi’s power consumption is to measure its power draw at the supply input.

USB power meter

Figure 1.

Example USB power meter

• Plugs in between the power supply and the Raspberry Pi SBC using the USB power connector

• Displays voltage, current, and power

• Easy to use, but moderate in accuracy

Inline power analyser

• Can be connected directly to the Raspberry Pi SBC’s GPIO pins

• Measures current, voltage, and energy consumption over time

• More accurate than a USB meter

Bench power supply

Figure 2.

Example bench power supply

Measuring power consumption and temperature 8
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• Can be connected directly to the Raspberry Pi SBC’s GPIO pins or via a USB-C cable

• Shows current draw directly and can log it over time

• Useful for controlled experiments

Power calculation

Power is calculated using:

Power (W) = Voltage (V) × Current (A)

For example:

5.1𝑉 × 1.2𝐴 = 6.12𝑊

Measuring power via GPIO (advanced)

Advanced users can measure the current with an analogue-to-digital converter (ADC), such as the INA219. This method is more 

complex and is often used in embedded systems research.

The INA219 measures shunt and bus voltage, and calculates power and current. It can be connected to the Raspberry Pi SBC via 

I2C to log power usage.

A shunt resistor is placed in series with the load. The INA219 measures the voltage drop across this resistor, which is proportional 

to the current flow (I = V/R).

Measuring temperature

Measuring CPU temperature using the Linux command line

All Raspberry Pi SBCs have internal temperature sensors that can be read from the command line.

The most common command used is as follows:

Code

$ vcgencmd measure_temp

temp=54.2'C

Reading temperature from system files

The following command returns the current temperature in millidegrees Celsius:

Code

$ cat /sys/class/thermal/thermal_zone0/temp

54234

This example equals 54.234°C.

Monitoring temperature continuously

This command updates the temperature every second:

Code

watch -n 1 vcgencmd measure_temp

Monitoring CPU frequency and throttling

Measuring the temperature alone is not enough; you should also monitor CPU frequency and throttling.

To check CPU frequency, use:

Code

vcgencmd measure_clock arm
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To check the throttling status, use:

Code

vcgencmd get_throttled

If throttling occurs, the system is overheating or power-limited.

Stress testing Raspberry Pi SBCs

To measure the maximum power consumption and temperature of a Raspberry Pi SBC, the system must be placed under heavy 

load. This is done using stress-testing software.

stress

The stress  tool loads the board’s CPU, memory, and I/O.

To install the tool, use:

Code

sudo apt install stress

To run a CPU stress test, use:

Code

stress --cpu 4 --timeout 300

This runs the CPU stress test for five minutes.

stress-ng  (recommended)

stress-ng  is more advanced; it is commonly used for benchmarking and thermal testing.

To install the tool, use:

Code

sudo apt install stress-ng

To initiate full CPU stress, use:

Code

stress-ng --cpu 4 --cpu-method fft --timeout 300

For full system stress, use:

Code

stress-ng --cpu 4 --io 2 --vm 2 --vm-bytes 256M --timeout 300

The components stressed include:

• CPU

• Memory

• I/O

• Cache

This is useful for measuring maximum temperature and power consumption.

sysbench

sysbench  is often used for CPU benchmarking.

To install the tool, use:

Code

sudo apt install sysbench

To run a CPU test, use:

Code

sysbench cpu --threads=4 run
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This generates a sustained CPU load and is useful for power measurement testing.

Measuring power consumption and temperature 11
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Test procedures for power and thermal 

measurement

Analysing the use case

Since Raspberry Pi devices are used for such diverse applications, there is no hard and fast rule for determining power consumption 

and cooling requirements. Instead, analysing the specific use case can give a broad idea of what is required.

Bursty versus persistent workloads

A bursty workload is a computing pattern characterised by sudden, unpredictable, or short-lived spikes in traffic and resource 

demand, interspersed with long periods of low activity. These bursts require high-volume transaction processing within a short 

period, for example, when answering an AI query. The query may come in at random intervals, but it needs to be answered as 

quickly as possible.

A persistent workload represents a continuous, long-running application that requires steady, consistent access to computing 

resources. For example, video playback requires a fairly consistent amount of CPU and memory resources over a long period of 

time (in computing terms).

Determining whether your application is bursty or persistent is the first step to analysing the use case. It is quite possible that, 

although a workload might be bursty, the amount of work needed to be done on each burst is quite low; for example, you may 

simply need to read some sensors every five seconds and save the data in a file. Reading sensors does not require a huge amount 

of processing power, so although there are peaks in the load, the peaks are short-lived. If, however, you read your sensors and 

need to do a large amount of processing on that data (for example, intense calculation followed by storing the data and the results 

in a database), the peaks increase in length, causing an overall increase in average CPU usage.

Figure 3.

Example CPU load versus thermal response for a bursty workload

• Thermal lag: The temperature (red line) does not instantly jump when the CPU load (blue) spikes — it follows a logarithmic-

style climb

• Heat soak: During the longer middle burst (45–65s), the temperature has more time to reach its saturation point compared 

to the shorter spikes

• Cool-down phase: When the CPU load drops back down to the baseline, the temperature slowly dissipates as the cooling 

mechanisms work to remove the energy
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Figure 4.

Example CPU load versus thermal response for a persistent workload

• Saturation curve: The temperature rises quickly at first, then levels off as it approaches its maximum (steady state)

• Thermal equilibrium: At around the 60-second mark, the temperature stops rising despite the CPU load remaining constant; 

this is because the cooling mechanism is controlling the temperature

• Extended cooling: Because the heat soak is more significant in a sustained load, the temperature may take longer to return 

to idle levels compared to a brief burst

How the use case affects cooling requirements

There are a number of cooling options for Raspberry Pi SBCs:

Entirely passive The Raspberry Pi SBC does not have any extra cooling mechanisms added

Passive heatsink Heatsinks are applied to the system-on-chip (SoC), RP1 I/O controller, and/or the PMIC

Active Fans, or heatsinks featuring fans, are installed

The optimal solution is to ensure that the device does not reach throttling temperature during use, although this may not be 

possible in extreme conditions. Trade-offs include the cost of the cooling equipment and the noise generated by any fans used.

Table 2.

Typical temperatures

Cooling type Idle temperature Load temperature

No cooling 50–60°C 80–85°C

Heatsink 45–55°C 70–75°C

Fan 35–45°C 55–65°C

Measurement procedure

The diagram below demonstrates a typical worst-case measurement procedure:

Test procedures for power and thermal measurement 13
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Figure 5.

Measurement process flowchart

Important notes

• The ambient temperature will affect the results

• The presence or absence of a case changes the temperature significantly

• Fan-assisted cooling can reduce the temperature by 10–20°C

• The quality of the power supply will affect the measurements; Raspberry Pi recommends using an official Raspberry Pi 

Power Supply

• USB devices will increase power consumption
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• HDMI devices will slightly increase power consumption

• Overclocking the system increases both power consumption and temperature

Test procedures for power and thermal measurement 15
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Conclusion

Although all Raspberry Pi SBCs are energy-efficient computing platforms, adequate thermal management is still important when 

using newer models, particularly Raspberry Pi 4 Model B and Raspberry Pi 5. Power consumption typically ranges from around 1W 

to over 10W, depending on the model and its workload; without adequate cooling, high temperatures may cause thermal throttling 

and reduced performance.

For most applications, Raspberry Pi recommends:

• Using heatsinks for moderate workloads

• Using a fan for heavy workloads or when using a Raspberry Pi 5

• Using a reliable power supply

• Monitoring temperature and CPU frequency

• Optimising power settings for always-on devices

Understanding the characteristics of heat generation and power consumption helps improve the performance, reliability, and 

energy efficiency of Raspberry Pi-based systems.

Measuring the power draw and temperature of Raspberry Pi SBCs requires both external power measurement tools and Linux’s 

internal temperature monitoring tools. The most commonly used stress-testing applications are stress , stress-ng , and sysbench , 

which enable controlled CPU, memory, and I/O loading. By measuring idle and load conditions, it is possible to characterise 

the thermal performance, power consumption, and throttling behaviour of Raspberry Pi SBCs, which is important for embedded 

systems, servers, and energy-efficient computing applications.

Conclusion 16
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Appendix A

An example script used to monitor a Raspberry Pi running 

stress-ng

The Bash script below uses the information defined in the following table to monitor a Raspberry Pi system running stress-ng :

Table 3.

Test metrics

Metric Source

Temperature vcgencmd measure_temp → /sys/class/thermal/…

Core voltage vcgencmd measure_volts core

CPU frequency scaling_cur_freq → vcgencmd measure_clock arm

Throttle flags vcgencmd get_throttled — detects under-volt, freq-cap, thermal throttle

Code

#!/bin/bash

# Raspberry Pi stress test with live temperature and power monitoring

# Usage: ./pi_stress.sh [duration_seconds] [cpu_workers]

# Defaults: 60s, all cores

set -uo pipefail

# set -e

DURATION="${1:-60}"

WORKERS="${2:-0}"           # 0 = auto-detect (one per core)

INTERVAL=1                  # sampling interval in seconds

LOG_FILE="pi_stress_$(date +%Y%m%d_%H%M%S).log"

[[ "$WORKERS" -eq 0 ]] && WORKERS="$(nproc)"

# �� colour codes ��������������������������������������������������������������

RED='\033[0;31m'; YELLOW='\033[1;33m'; GREEN='\033[0;32m'

CYAN='\033[0;36m'; BOLD='\033[1m'; RESET='\033[0m'

STRESS_PIDS=()

# �� cleanup �������������������������������������������������������������������

cleanup() {

    echo -e "\n${YELLOW}Stopping stress workers…${RESET}"

    for pid in "${STRESS_PIDS[@]:-}"; do

        kill "$pid" 2>/dev/null || true

    done

    # kill any child stress/stress-ng processes

    pkill -P $$ 2>/dev/null || true

    tput cnorm   # restore cursor

    echo -e "${GREEN}Done. Log saved to: ${LOG_FILE}${RESET}"

    print_summary

    exit 0

}

trap cleanup INT TERM EXIT

# �� helpers �������������������������������������������������������������������

get_temp_c() {

    # Try vcgencmd first (most accurate on Raspberry Pi), fall back to sysfs

    if command -v vcgencmd &>/dev/null; then
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        vcgencmd measure_temp 2>/dev/null | grep -oP '[0-9]+\.[0-9]+'

    elif [[ -r /sys/class/thermal/thermal_zone0/temp ]]; then

        awk '{printf "%.1f", $1/1000}' /sys/class/thermal/thermal_zone0/temp

    else

        echo "N/A"

    fi

}

get_voltage() {

    if command -v vcgencmd &>/dev/null; then

        vcgencmd measure_volts core 2>/dev/null | grep -oP '[0-9]+\.[0-9]+'

    else

        echo "N/A"

    fi

}

get_freq_mhz() {

    vcgencmd measure_clock arm 2>/dev/null | awk -F= '{printf "%d", $2/1000000}'

}

# Returns a human-readable throttle status string and sets THROTTLE_HEX

get_throttle_status() {

    if ! command -v vcgencmd &>/dev/null; then

        echo "N/A"

        return

    fi

    local raw

    raw=$(vcgencmd get_throttled 2>/dev/null | grep -oP '0x[0-9a-fA-F]+' || echo "0x0")

    local val=$(( raw ))

    local flags=()

    (( val & 0x1  )) && flags+=("under-volt!")

    (( val & 0x2  )) && flags+=("freq-capped")

    (( val & 0x4  )) && flags+=("throttled!")

    (( val & 0x8  )) && flags+=("soft-temp-limit")

    (( val & 0x10000 )) && flags+=("under-volt-occurred")

    (( val & 0x20000 )) && flags+=("freq-cap-occurred")

    (( val & 0x40000 )) && flags+=("throttle-occurred")

    if [[ ${#flags[@]} -eq 0 ]]; then

        echo "OK"

    else

        echo "${flags[*]}"

    fi

}

colour_temp() {

    local t="${1%.*}"          # integer part

    if   (( t >= 80 )); then echo -e "${RED}${1}°C${RESET}"

    elif (( t >= 70 )); then echo -e "${YELLOW}${1}°C${RESET}"

    else                      echo -e "${GREEN}${1}°C${RESET}"

    fi

}

# �� stress workers ������������������������������������������������������������

start_stress() {

    local cores

    cores=$(nproc)

    [[ "$WORKERS" -eq 0 ]] && WORKERS="$cores"

    if command -v stress-ng &>/dev/null; then

        echo -e "${CYAN}Using stress-ng with ${WORKERS} worker(s)${RESET}"

        stress-ng --cpu "$WORKERS" --cpu-method all \

                  --timeout "${DURATION}s" --metrics-brief &>/dev/null &

        STRESS_PIDS+=($!)

    elif command -v stress &>/dev/null; then
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        echo -e "${CYAN}Using stress with ${WORKERS} worker(s)${RESET}"

        stress --cpu "$WORKERS" --timeout "${DURATION}" &>/dev/null &

        STRESS_PIDS+=($!)

    else

        echo -e "${YELLOW}stress/stress-ng not found — using bash CPU loops (install stress-ng for better 

results)${RESET}"

        for (( i=0; i<WORKERS; i++ )); do

            (while :; do : ; done) &

            STRESS_PIDS+=($!)

        done

        # schedule auto-kill after DURATION

        ( sleep "$DURATION"; for pid in "${STRESS_PIDS[@]}"; do kill "$pid" 2>/dev/null; done ) &

    fi

}

# �� summary �������������������������������������������������������������������

TEMP_MAX=0; TEMP_MIN=999; TEMP_SUM=0; SAMPLE_COUNT=0

THROTTLE_EVER=0

THROTTLE_HEX="0x0"

update_stats() {

    local t="$1"

    local ti="${t%.*}"

    (( ti > ${TEMP_MAX%.*} )) && TEMP_MAX="$t"

    (( ti < ${TEMP_MIN%.*} )) && TEMP_MIN="$t"

    TEMP_SUM=$(awk "BEGIN{printf \"%.1f\", $TEMP_SUM + $t}")

    (( SAMPLE_COUNT++ ))

}

print_summary() {

    [[ "$SAMPLE_COUNT" -eq 0 ]] && return

    local avg

    avg=$(awk "BEGIN{printf \"%.1f\", $TEMP_SUM / $SAMPLE_COUNT}")

    echo ""

    echo -e "${BOLD}═══════════════════ Summary ═══════════════════${RESET}"

    echo -e "  Samples     : ${SAMPLE_COUNT}"

    echo -e "  Temp min    : ${TEMP_MIN}°C"

    echo -e "  Temp avg    : ${avg}°C"

    echo -e "  Temp max    : ${TEMP_MAX}°C"

    [[ "$THROTTLE_EVER" -ne 0 ]] && \

        echo -e "  ${RED}Throttling was detected during the test!${RESET}" || \

        echo -e "  Throttling  : ${GREEN}none${RESET}"

    echo -e "  Log file    : ${LOG_FILE}"

    echo -e "${BOLD}═══════════════════════════════════════════════${RESET}"

}

# �� main ����������������������������������������������������������������������

clear

echo -e "${BOLD}Raspberry Pi Stress Test${RESET}"

echo -e "Duration: ${DURATION}s  |  Workers: ${WORKERS:-auto}  |  Log: ${LOG_FILE}"

echo ""

# Write log header

{

    echo "# Pi Stress Test — $(date)"

    echo "# Duration: ${DURATION}s  Workers: ${WORKERS}"

    printf "%-10s %-10s %-10s %-10s %-6s %-30s\n" \

           "Time(s)" "Temp(°C)" "Volt(V)" "Freq(MHz)" "Throttle"

    printf '%s\n' "$(printf '�%.0s' {1..76})"

} > "$LOG_FILE"

start_stress

tput civis   # hide cursor

Appendix A 19



Use-case-specific thermal performance of Raspberry Pi SBCs

START=$(date +%s)

(( START-- ))

while true; do

    NOW=$(date +%s)

    ELAPSED=$(( NOW - START ))

    [[ "$ELAPSED" -ge "$DURATION" ]] && break

    TEMP=$(get_temp_c)

    VOLT=$(get_voltage)

    FREQ=$(get_freq_mhz)

    THROTTLE=$(get_throttle_status)

    REMAINING=$(( DURATION - ELAPSED ))

    # Track stats

    [[ "$TEMP" != "N/A" ]] && update_stats "$TEMP"

    [[ "$THROTTLE" != "0x0" ]] && THROTTLE_EVER=1

    # Console — overwrite line

    printf "\r${CYAN}[%3ds left]${RESET}  Temp: %s  Volt: ${BOLD}%sV${RESET}  Freq: ${BOLD}%sMHz${RESET} Throttle: 

%-60s " \

        "$REMAINING" "$(colour_temp "$TEMP")" "$VOLT" "$FREQ" "$THROTTLE"

    # Log line (tab-separated, no colours)

    printf "%-10s %-10s %-10s %-10s %-6s %-30s\n" \

           "$ELAPSED" "$TEMP" "$VOLT" "$FREQ" "$THROTTLE" >> "$LOG_FILE"

    sleep "$INTERVAL"

done

# Final cleanup happens via EXIT trap

Typical results

Figure 6.

Raspberry Pi 5, Raspberry Pi M.2 HAT+ and SSD, Raspberry Pi Active Cooler, and Raspberry Pi Case with top removed

Console

Raspberry Pi Stress Test

Duration: 120s  |  Workers: 4  |  Log: pi_stress_20260413_160522.log

Using stress-ng with 4 worker(s)

[  1s left]  Temp: 70.3°C  Volt: 0.8866V  Freq: 2400MHz  Throttle: OK

Stopping stress workers…

Done. Log saved to: pi_stress_20260413_160522.log

═══════════════════ Summary ═══════════════════

  Samples     : 110

  Temp min    : 58.7°C

  Temp avg    : 68.8°C

  Temp max    : 71.4°C

  Throttling  : none

  Log file    : pi_stress_20260413_160522.log

═══════════════════════════════════════════════
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Use-case-specific thermal performance of Raspberry Pi SBCs

Figure 7.

Raspberry Pi 5, Raspberry Pi Bumper, no heatsink or cooler

Console

Raspberry Pi Stress Test

Duration: 30s  |  Workers: 4  |  Log: pi_stress_20260414_124447.log

Using stress-ng with 4 worker(s)

[  1s left]  Temp: 83.4°C  Volt: 0.8673V  Freq: 2256MHz Throttle: soft-temp-limit freq-cap-occurred throttle-

occurred

Stopping stress workers…

Done. Log saved to: pi_stress_20260414_124447.log

═══════════════════ Summary ═══════════════════

  Samples     : 27

  Temp min    : 58.7°C

  Temp avg    : 76.3°C

  Temp max    : 83.4°C

  Throttling was detected during the test!

  Log file    : pi_stress_20260414_124447.log

═══════════════════════════════════════════════

Contact us for more information

Please contact applications@raspberrypi.com if you have any queries about this whitepaper.

Web: www.raspberrypi.com
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