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THEORY OF OPERATION 
The 20510 is a 24V, 10A regulator designed for field regulation of heavy duty 
alternators.  The regulator is enabled through the ignition input.  When ignition is applied, 
the module begins to regulate the alternator field.  When ignition is removed, the module 
turns off to reduce battery drain.  The regulator will switch from the default SENSE input 
for regulation to the BATTERY input under certain conditions. The regulated set point is 
adjustable for the SENSE and BATTERY inputs.  

The regulator is designed to withstand the severe electrical environment of heavy-duty 
trucks, buses, and off-highway equipment.  The regulator can withstand load dump, 
reverse battery, jump-starts, and inductive spikes. 

 
FUNCTIONAL DESCRIPTION 
UNIT CONNECTIONS: 
 
The unit has six connections made through a 6-Pin DTF13-6P Deutsch Connector.  
Remote sensing is available which allows the user to sense the battery voltage using a 
Kelvin line.  The connections are: 

BATTERY:  (Pin 2) 
This termination supplies power to the Field pin when regulating.  All internal regulation set points 
are referenced from this connection. 

IGNITION:  (Pin 1) 
This termination enables regulator function.  When power is applied, the regulator is turned ON. 

FIELD:  (Pin 5)   
This termination is to be connected to the alternator field.  Battery power is switched to this 
terminal to control the field / alternator output 

GROUND:  (Pin 3,4) 
This terminal is utilized for unit ground.  Internal current paths and transient protection circuits are 
returned to this terminal.   

SENSE:  (Battery Sense – Pin 6) 
This terminal is utilized for sensing the battery voltage. It connects directly to the POSITIVE (+) 
battery terminal.  The sense lead is a low current, voltage sensing, and Kelvin connection. The 
Kelvin connection allows for voltage sensing without any discrepancies due to line loss.  
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ENVIRONMENTAL SPECIFICATIONS 

 

Characteristic Parameter Unit Notes: 

Operational Ambient 
Temperature Range -35 to +105 °C Case temperature not to exceed 125°C 

Storage Temperature 
Range -55 to +150 °C  

Humidity 0 to 95 %R
H 

+/-3% @ 10A load. IAW SAE J1455 section 4.2.3.  
Figure 4a. 

Thermal Shock   @ 10A load. IAW SAE J1455 section 4.1.3.2. Figure 
2c. 

Salt Spray 168 hrs IAW ASTM B117 

 
 
 
ELECTRICAL SPECIFICATIONS 

MAXIMUM RATINGS: 
Maximum ratings establish the maximum electrical rating to which the unit may be subjected 
without damage. 

Characteristic Symbol Parameter Unit Notes: 

Input Voltage VINMAX 32 V IAW SAE J1455 section 4.11.1.1.1. table 3b. 

Jump Start Voltage VJS 48 V IAW SAE J1455 section 4.11.1.1.1. table 3b. 

Jump Start Time TJS 5 Min Minimum time the input may be subjected to the 
jump start voltage without damage. 

Reverse Polarity VRP -24 V 
External fuse must be used on BATTERY and 
IGNITION that protects unit against reverse 
polarity.  Surpasses specification in SAE J1455 
section 4.11.1.1.1 table 3b. 

Time at Reverse 
Voltage tRP 1 Min  
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DC ELECTRICAL CHARACTERISTICS 
Unless otherwise stated, conditions apply to full temperature range (-35°C to +105°C) and full 
voltage range (18V to 32V). 

Characteristic Symbo
l MIN TYP MAX Unit Notes: 

Voltage Setting VSET 27.0 28.0 29.0 V 
@ 25°C, 50% maximum alternator 
output at 6000 RPM.  See 
temperature curve below.  

Regulation VREG   0.3 V 
Tested with constant 30A load from 
1800 to 7000 RPM.  0.5V max with 
constant 6000RPM from 5% to 95% 
full alternator capacity. 

Device Turn On 
Time tON 95 125 155 µs Output high side switch turn on 

time. 

Quiescent 
Current  IQ   1.0 mA 

@ 25°C, IGNITION off, and 
VBAT=25.2V.   

Ignition Input 
Voltage VIGN 16 16.5 17 V Voltage required on the IGNITION 

Input to turn on regulator activity. 

Over Voltage 
Shutdown VOV  36 40 V 

If VBAT is above VOV level for tOV 
the internal relay will open the 
battery-field circuit. 

Over Voltage 
Shutdown tOV 1 2.5 3.5 S 

If VBAT is above VOV level for tOV 
the internal relay will open the 
battery-field circuit. 

Saturation 
Voltage VFWD  1.5 2.25 V @ 12.0A, 27V, 25°C case temp or  

10A @ 27V, 125°C case temp 

Output Current IR,MAXC   10 A 
@ 105°C case temperature, to 
withstand 17A for two minutes at 
-35°C case temperature.  Over 
current / short circuit protected. 

Short Circuit 
Current ISC  24  A @ 25°C 

Sense Crossover 
Voltage VSENSE (VSET X 

0.5) -1 
VSET X 

0.5 
(VSET X 
0.5)+1 V 

Voltage at which unit will switch to 
BATTERY input for regulation. 

Field Frequency fFLD 325 400 475 Hz  

 
*Graph represents the regulation voltage limits over the entire temperature range. 
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ELECTROMAGNETIC COMPATIBILITY: 

Transient Immunity Tests Level Notes: 

Load Dump 27 + 173et/(0.3) 
IAW with SAE J1455 Section 4.11.2.2, Table 4b.  
Pulse applied to BATTERY, SENSE, and 
IGNITION pins.  Spec superceded by Delco, 200V, 
10ms rise time 

Inductive Switching Kick 28 ± 600et/(0.001) 
IAW with SAE J1455 Section 4.11.2.2, Table 4b.  
Pulse applied to BATTERY, SENSE, and 
IGNITION pins 

Mutual Inductance 28 ± 300et/(0.00015) IAW with SAE J1455 Section 4.11.2.2, Table 4b.  
Pulse applied to all I/O. 

 
 

Electrostatic Discharge 
Immunity Level Notes: 

In Vehicle ESD ±8 kV direct 
±15 kV air 

IAW with SAE J1113/13 utlizing a 330pf/2000ohm 
discharge network. 

Handling ESD ±8 kV direct 
±15 kV air 

IAW with SAE J1455 Section 4.11.2.2.5.1 / SAE 
J551/15 utilizing a 150pF/150ohm discharge 
network. 

 
 
 
 

Immunity Test  Level Notes: 

Absorber Lined Chamber 
100MHz to 1GHz 50V/m Ref. SAE J1113/21.  Amplitude Modulation:  80% at 

1kHz.  Antenna and DUT at one meter.   

Stripline Test Method 
10kHz to 100MHz 100V/m Ref. SAE J1113/23.  Amplitude Modulation:  80% at 

1kHz. 

 
 

Emissions Limit Test  Level Notes: 

Radiated Emissions Class 5:2000 IAW with SAE J1113/41. 

Conducted Emissions Class 5:2000 IAW with SAE J1113/41. 
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MECHANICAL SPECIFICATIONS 
 

Connector: 6-Pin DTF13-6P Deutsch Connector.   

Mating Harness: Deutsch housing DT06-6S, socket 0462-209-16141, locking wedge W6S 

Housing:  Clear anodized aluminum 

Weight:  Approximately 0.95lb / 0.432kg 
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UNIT DIMENSIONS/CONNECTION 
 

4X .150 [3.81]

1.82
[46.2]

.66
[16.8]

2X .100±.010
[2.54±0.25]

5.900
[149.86]

5.200
[132.08]

4.400±.040
[111.76±1.02]

2.500±.015
[63.50±0.38].500 [12.70].350 [8.89]

4X .300±.010 [7.62±0.25]

4.000±.040 [101.60±1.02]

.67
[17.0]

.49
[12.5]

.807
[20.50]  


