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DATASHEET 

DMF4B5R5G105M3DTA0,  
5.5V, 1F, 40mW, -40̄C to +70C̄ 

Revision 1.5, Feb 2021 

Electrical Specifications 

Table 1: Absolute Maximum Ratings  

Parameter Name Conditions Min Typical Max Units 

Terminal Voltage Vpeak    5.5 V 

Temperature Tmax  -40  +70 °C 

 

Table 2: Electrical Characteristics  

Parameter Name Conditions Min Typical Max Units 

Terminal Voltage Vn  0  5.5 V 

Capacitance  C DC, 23°C 800 1000 1200 mF 

ESR  ESR AC, 1kHz  40 50 mW 

Leakage Current IL 
5.5V, 23°C 

120hrs 
  6 µA 

RMS Current IRMS 25°C   5.5 A 

Peak Current1 IP 23°C   30 A 

1Non-repetitive current, single pulse to discharge fully charged supercapacitor. 
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Table 3: Mechanical specification  

Length (mm) Width (mm) Thickness ñTò (mm) Weight (gm) 

30 ± 0.5mm 14 ± 0.5 3.7 (max. 4.0) 1.3 

 

   

Mechanical drawing for DMF4B5R5G105M3DTA0 

 

Landing Pad Dimensions 
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Part Numbering 

 

                                            
                          

                 

 Series 

Code  

DMF High Peak Power Type 

 

 External Dimensions (L x W x T) 

Code L (mm) W (mm) T (mm) 

3Z 21.0±0.5 14.0±0.5 3.2 (max 3.4) 

4B 30.0±0.5 14.0±0.5 3.7 (max 4.0) 

 

 Rated Voltage 

Code Rated Voltage 

5R5 DC 5.5V 

 

 ESR 

Code ESR @ 1kHz 

H 45mʍ 

G 40mʍ 

 

 

 

 Nominal Capacitance 

First two are significant digits and the third expresses the 
number of zeroes which follow the two numbers 

Code Nominal Capacitance 

105 10x105µF = 1F 

 

 Capacitance Tolerance 

Code Tolerance 

M ±20% 

 

 External Terminal 

Code Terminal Specification 

3D 3 Terminals (+/-/Balance) 

 

 Packaging 

Code Package Specification 

T Tray type, 50pcs/Tray 

 

 Inhouse Specification Code 

Expressed by two-digit alphanumerics 

Printing 

 

 

Capacitance Series Code + LW Size Code 

Negative Terminal 

Balance Terminal 

Positive Terminal 

Rated Voltage 

Batch ID Manufacturer (CAP-XX or MURATA) 
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Batch ID 

 

            

            

     

 

 Year 

Code Year 

9 2019 

A 2020 

B 2021 

C 2022 

D 2023 

: : 

Y 2044 

Z 2045 

 

 Month 

Code Month 

F January 

G February 

H March 

J April 

K May 

L June 

M July 

N August 

P September 

Q October 

R November 

S December 

 

 3-digit Unique ID 

This 3 digit number is used to uniquely identify the batch within the month.  
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Definition of Terms 

In its simplest form, the Equivalent Series Resistance (ESR) of a capacitor is the real part of the 
complex impedance. In the time domain, it can be found by applying a step discharge current to a 
charged cell as in Fig. 1. In this figure, the supercapacitor is pre-charged and then discharged with 
a current pulse, I =1A for duration 0.01 sec. 

 

Fig 1: Effective capacitance, instantaneous capacitance and ESR for 
DMF4B5R5G105M3DTA0 

 

The ESR is found by dividing the instantaneous voltage step (æV) by I. In this example = (5.494V-
5.452V)/1A = 42mÝ. 

 

The instantaneous capacitance (Ci) can be found by taking the inverse of the derivative of the 
voltage, and multiplying it by I.  

 

The effective capacitance for a pulse of duration Dtn, Ce(Dtn) is found by dividing the total charge 
removed from the capacitor (æQn) by the voltage lost by the capacitor (æVn). For constant current 

Ce(Dtn) = I x Dtn/DVn. Ce increases as the pulse width increases and tends to the DC capacitance 

value as the pulse width becomes very long (~10 secs). After 2msecs, Fig 1 shows the voltage 
drop V2ms = (5.452 V ï 5.431V) = 21mV. Therefore Ce(2ms) = 1A x 2ms/21mV = 95.2mF. After 
10ms, the voltage drop = 5.452 V ï 5.415V = 37mV. Therefore Ce(10ms) = 1 A x 10ms/37mV = 
270.2mF. The DC capacitance of DMF4B5R5G105M3DTA0 = 1F.  Note that æV, or I*R drop, is not 
included because very little charge is removed from the capacitor during this time. Ce shows the 
time response of the capacitor and it is useful for predicting circuit behaviour in pulsed 
applications. 
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Measurement of DC Capacitance 

 

Fig 2: Measurement of DC Capacitance for a DMF4B5R5G105M3DTA0 

Fig 2 shows the measurement of DC capacitance by drawing a constant 100mA current from a 
fully charged supercapacitor and measuring the time taken to discharge from 1.5V to 0.5V for a 
single cell, or from 3V to 1V for a dual cell supercapacitor. In this case, C = 0.1A x 20.18s /2V = 
1.01F, which is well within the 1F +/- 20% tolerance for a DMF4B5R5G105M3DTA0 cell. 

 

Measurement of ESR 

 

Fig 3: Measurement of ESR for a DMF4B5R5G105M3DTA0 

Fig 3 shows DC measurement of ESR by applying a step load current to the supercapacitor and 
measuring the resulting voltage drop. CAP-XX waits for a delay of 50µs after the step current is 
applied to ensure the voltage and current have settled. In this case the ESR is measured as 
31.5mV/1.02A = 30.9mÝ. 
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Effective Capacitance 

 

Fig 4: Effective Capacitance 

Fig 4 shows the effective capacitance for the DMF4B5R5G105M3DTA0 @ 23°C. This shows that 
for a 1ms PW, you will measure 6% of DC capacitance or 60mF. At 10msecs you will measure 
28% of the DC capacitance, and at 100msecs you will measure 71% of DC capacitance. Ceffective 
is a time domain representation of the supercapacitor's frequency response. If, for example, you 
were calculating the voltage drop if the supercapacitor was supporting 1A for 10msecs, then you 
would use the Ceff(10msecs) = 28% of DC capacitance = 280mF, so Vdrop = 1A x ESR + 1A x 
duration/C = 1A x 40mÝ + 1A x 10ms / 280mF = 76mV. The next section on pulse response 
shows how the effective capacitance is sufficient for even short pulse widths. 

 

Pulse Response  

Fig 5 shows that the DMF 
supercapacitor does an 
excellent job supporting a 
GPRS class 10 pulse train, 
drawing 1.8A for 1.1ms at 
25% duty cycle. The source 
is current limited to 0.6A and 
the supercapacitor provides 
the 1.2A difference to 
achieve the peak current. At 
first glance the freq response 
of Fig 8 indicates the 
supercapacitor would not 
support a 1ms pulse, but the 
Ceff of 60mF coupled with 
the low ESR supports this 
pulse train with only ~90mV 
droop in the supply rail. 

Fig 5: DMF4B5R5G105M3DTA0 Pulse Response with GPRS Class 10 Pulse Train 
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DC Capacitance variation with temperature 

 

Fig 6: Capacitance change with temperature 

Fig 6 shows that DC capacitance is approximately constant with temperature. 

 

ESR variation with temperature 

 

Fig 7: ESR change with temperature 

Fig 7 shows that ESR at -40°C is ~1.8 x ESR at room temp, and that ESR at 70ºC is ~0.8 x ESR at 
room temperature.  
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Frequency Response 

 

Fig 8: Frequency Response of Impedance (biased at 5.5V with a 50mV test signal) 

 

Fig 9: Frequency Response of ESR, Capacitance & Inductance 

Fig 8 shows the supercapacitor behaves as an ideal capacitor until approx. 2.2 Hz when the 
magnitude no longer rolls off proportionally to 1/freq and the phase crosses -45°. Performance of 
supercapacitors with frequency is complex and the best predictor of performance is Fig 4 showing 
effective capacitance as a function of pulse width. 
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Leakage Current 

 

Fig 10: Leakage Current 

Fig 10 shows the leakage current for DMF4B5R5G105M3DTA0 at room temperature. The leakage 
current decays over time, and the equilibrium value leakage current will be reached after ~120hrs 
at room temperature. The typical equilibrium leakage current is 5µA at room temperature.  

 

Charge Current 

 

Fig 11: Charging a single cell of DMF4B5R5G105M3DTA0 (single cell: 2F) with low current 

The corollary to the slow decay in leakage currents shown in Fig 10 is that charging a 
supercapacitor at very low currents takes longer than theory predicts. At higher charge currents, 
the charge rate is as theory predicts. For example, it should take 2F x 2.7V / 0.00002A = 75hrs to 
charge a 2 F supercapacitor to 2.7V at 20µA, but Fig 11 shows it took 100hrs. At 100µA charging 
occurs at a rate close to the theoretical rate. 


