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Description

 ► Aviation
 ► Defense
 ► Marine
 ► Vehicle
 ► Railway
 ► ...

MIL UPSU is a maintenance-free UPS for rugged 
environments. It has Supercaps/Ultracaps for energy 
storage, which makes it ideal, when maintenance-
free, higher temperature ranges or fast charge 
is required. Optoisolated output signals, RS-4xx 
or RS-232 provides monitoring informations and 
configuration options. Different timings can be set 
to configure the behavior to match the customer 
specific requirements e.g. adjust the waiting time 
before a shutdown-trigger fires in according to the 
powered devices power consumption and its needed 
shutdown-time.
MIL UPSU BUFFER is a limited functions buffer-
module variant.

Applications

Features of MIL UPSU 41k/82k
 ► Maintenance-free UPS with Supercaps
 ► Rugged design, withstands harsh environ  

 ments
 ► Withstands transients according to MIL-  

 STD1275 and MIL-STD704
 ► Reverse and short circuit protected
 ► 500W output
 ► 11-36V input
 ► 5-36V output
 ► High cycle life: 1,000,000 cycles
 ► Undervoltage and overvoltage protected
 ► RS-232, RS4xx and optoisolated communication
 ► High temperature range
 ► Integrated venting element
 ► Intelligent behavior configuration
 ► Configurable, monitorable and controllable Safety instructions

The manufacturer declines any liability for 
damage to humans and machines. In particular, 
damage arising from the non-observance of the 
following safety regulations!
All work on the device must be carried out only 
by qualified and trained personnel!
Keep conductive parts away from the connectors, 
risk of short circuit!
If the device has visible defects or it indicates de-
fects, disconnect it and return it to manufacturer for 
repair.

Block diagram MIL UPSU 41k and MIL UPSU 82k
11-36V voltage
input connector Supercap Module

~41kJ

Communication
connector

Regulators &
controller

5-36 V voltage
output connector

Additional Supercap 
Module ~41kJ
(MIL UPSU 82k)

0-36V voltage
input connector Supercap Module

0-24V, 58F
Supercap
Charger 0-24V

0-36 V voltage
output connector

Power path
controller

Block diagram MIL UPSU BUFFER



3

11-36V voltage
input connector

5-36 V voltage
output connector

Pin A, B, C, D, E, F: +
Pin G, H, J, K, L, M: -
Pin N, P, R, S, T, U, V: not 
connected

Pin 1: C low capacity
Pin 2: E low capacity
Pin 3: C power fail
Pin 4: E power fail
Pin 5: C run
Pin 6: E run
Pin 7: C mb pwr btn
Pin 8: E mb pwr btn
Pin 9: not connected
Pin 10: not connected
Pin 11: not connected

Pin A, B: +
Pin C, D: -

Note: Pin 1 to 8 are optoisolated output signals. Prefix 
E means emitter, C means collector.

Pin 12: Rx
Pin 13: Tx
Pin 14: not connected
Pin 15: GND
Pin 16: TxD+
Pin 17: TxD-
Pin 18: RxD+
Pin 19: RxD-
Pin 20: 3.3V
Pin 21: not connected
Pin 22: not connected

Communication connector

Image (front-view)

Connector purpose

Pinout

Connector type (sealed) DTS 24F 25-19 PN DTS 24F 21-75 PN-A1055DTS 24F 13-35 PN

Suitable plug type

Connector pin count, 
wire and max current
seled / hermetic plug

19 pins
AWG 12-14
23A / 17A per pin

22 pins
AWG 22-28
5A / 3A per pin

4 pins
AWG 8-10
46A / 40A per pin

DTS 26F25-19 SN DTS26F 13-35 SN DTS 26F 21-75 SN-A1055

Connectors and pinout

Note: MIL UPSU BUFFER has no communication connector.



MIL UPSU 41k/82k Electrical Specifications / Absolute Maximum Ratings

Symbol Parameter Condition Min. Typ. Max. Units
POUTMAX Output power Maximum output power 500 W
IOUTMAX Output current Maximum output current 50 A
PINMAX Input power Maximum input power POUT POUT / 

0.98
(POUT / 
0.9) + 
65W

W

VIN Input voltage 11 36 V
VCEO Collector to Emitter 

Voltage
P1 optoisolator outputs 80 V

VECO Emitter to Collector 
Voltage

P1 optoisolator outputs 7 V

IC Collector Current P1 optoisolator outputs 50 mA
BV Voltage isolation P1 optoisolator outputs 5000 Vr.m.s.
ICEO Collector to Emitter 

Dark Current
P1 optoisolator outputs
VCE = 80 V, IF = 0 mA

100 nA

TA Temperature range Storage -40 20 65 °C
TO Temperature range Operating -40 20 65 °C

MIL UPSU 41k/82k Protections
 ► Withstands spikes up to +-600V and surges  

 up to +-250V according to MIL-STD1275 and  
 MIL-STD704

 ► Reverse and short circuit protected
 ► Voltage input is undervoltage protected (<4V) 
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Charging times for full charge when the capacitor/s 
are completely empty:
~30 minutes
Charging time tolerance: ±40%

MIL UPSU 41k/82k Charging time

MIL UPSU 41k/82k Running time in 
the case of power failure
Power consumption [W] Running time [s]

10 4100
20 2050
50 820
100 410
500 82

Running time tolerance: ±20%
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MIL UPSU BUFFER Electrical Specifications / Absolute Maximum Ratings

Charging time depends on the supercapacitor 
charge-voltage. To charge from 0 to 24V, the char-
ging time is:
~5 minutes
Charging time tolerance: ±40%

MIL UPSU BUFFER Charging time

MIL UPSU BUFFER Running time in 
the case of power failure

Power con-
sumption 
[W] 

Charge 
voltage 
[V]

Cut-off 
voltage 
[V] 

Running time [s]

10 24 20 512
20 24 20 255
50 24 20 101
100 24 20 50
500 24 20 9
800 24 20 5
920 24 23 0.34
10 12 10 127
100 12 10 11
200 12 10 5
400 12 10 1.9

Running time tolerance: ±20%

Symbol Parameter Condition Min. Typ. Max. Units
POUTMAX Output power Maximum output power 960 W
IOUTMAX Output current Maximum output current 40 A
PINMAX Input power Maximum input power POUT POUT / 

0.98
(POUT / 
0.9) + 
135W

W

PCHRGMAX Charger power 135 W
ICHRGMAX Charge current 5 A
UIN Input voltage 0 36 V
TA Temperature range Storage -40 20 65 °C
TO Temperature range Operating -40 20 65 °C

Running time depends on the ultracapacitor charge 
voltage, the load and the cut-off voltage.
According to this, the following are examples under 
their conditions.

Notes to MIL UPSU Running time:
The stored energy in the ultracapacitors is exponen-
tially to the charge voltage. The higher the charge 
voltage, the more energy is stored and usable in the 
ultracapacitors. 
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MIL UPSU 41k/82k Timing diagrams

U
IN

U
OUT

Power fail signal

t1

t3

Mainboard power button signal

t2

t4 t5

t2

UINMINSTART
UINMINSHDN

UOUT

Startup trigger Shutdown trigger

Run signal (≈ terminal contact 15)

Low capacity signal

U
SUPERCAP USUPERCAPGOOD

USUPERCAPBAD

tMBPWRBTN

Note: Power fail signal, Run signal, Mainboard power button signal and Low capacity signal are inverted 
optoisolated Open-Collector outputs. High-signal means GND, low-signal means open collector.
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MIL UPSU 41k/82k Configuration and regulating parameters

Parameter Default Range Description
t1 0s 0 - 

65535s
Delay time after powering MIL UPSU. Note: The output goes not high 
until this time is over.
If t1 is set to its min and default value 0, the output switches on as 
fast as possible.

t2 100ms 0 - 
65535ms

The trigger to switch the device on fires after UOUT reaches the set-
point UOUT voltage and t2 is over.

t3 1s 0 - 
65535s

The time before the shutdown is triggered after UIN was failed. If the 
input voltage goes high again before t3 is over, the shutdown trigger 
will not fire.
If UIN was failed and the caps are not fully charged, t3 will be ignored 
and the shutdown trigger fires immediately.
If UIN was failed and the shutdown trigger was still fired before, t3 will 
be ignored and the shutdown trigger will not be fired again. In this 
case, after the time of t4, the otput goes down for the time of t5. Then 
the output voltage goes high again and after the time of t2 the startup 
trigger will be fired and so on..
T3 calculate formula: t3 = Running time by max power consumption 
of connected device - t4 = tLOADMAX - t4

t4 30s 1 - 255s The shutdown time. If power input is back again and the shutdown 
was triggered before: T4 is the minimal hold up time to hold the UOUT 
high, before it can go down for the time of t5. 
If power input is not back and the shutdown trigger was fired: The out-
put voltage stays high for the time of t4. Note: If t4 is higher than the 
supercap can hold UOUT  high, UOUT  goes down earlier than t4.
T4 calculate formula: t4 = Duration to shutdown x 1.5 = tSHDN x 1.5

t5 1000ms 0 - 
65535ms

The minimal waiting time after UOUT was going down, before a new 
startup trigger fires.
Set t5 enough long, that your device can reset and restart in definied 
state.

UINMINSTART 4V 4-36V The minimal input voltage to start t1. UIN < UINMINSTART  means no input 
voltage available.
UINMINSTART  has to be set higher than UINMINSHDN

UINMINSHDN 3V 3-35V The minimal input voltage, which is required to not start t3. 
UIN < UINMINSHDN means UIN is failed. 

UOUT 5V 5V, 12V, 
15V, 19V, 
24V, 28V, 
36V, xV

The output voltage. UOUT can be 5V, 12V, 15V, 19V, 24V, 28V, 36V, xV. 
If set to xV, you can set the output voltage by the internal potentiome-
ter to a value between 5V and 36V.

USUPERCAPGOOD 10V 5-11V The minimal required supercap voltage, which is required to indicate, 
that the supercap capacity is ok.
This value has only affect to the low capacity signal.
USUPERCAP > USUPERCAPGOOD means capacity is ok.
USUPERCAPGOOD has to be set higher than USUPERCAPBAD

USUPERCAPBAD 6V 4-10V The minimal Supercap voltage, under which the Low capacity signal 
will indicate low capacity.
This value has only affect to the low capacity signal.
USUPERCAP < USUPERCAPBAD means low capacity

tMBPWRBTN 500ms 1 - 
65535ms

The duration of the Mainboard-Power-Button signal.

Configuration and regulating parameters continues on next page.
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Hold-up mode: If the device is set to the hold-up mode, the output voltage is hold up as long as possible. In 
this case, run signal goes up (=GND) if UOUT goes up and goes down (=open collector) if UIN goes down. The 
mainboard power button fires on every state change of run signal, while the RS-232/RS-4xx sends every 
state change to the device. In hold-up mode, only t5 is taken into account, t1, t2, t3 and t4 will be ignored.

t4: Set t4 enough long to shutdown your device and add about 50% reserve time. Set the sum of t3 and t4 
low enough, that the supercap can hold UOUT long enough high with your load. See calculate formulas above. 

Force disables: This values are force-disable-values. If 1 means, that MIL UPSU not can enable this values. 
E.g. the MIL UPSU supercap charger can only be enabled, if the MIL UPSU enables it and you didn‘t force 
disable it. The return value, received with the ?r, ?c commands, indicates actual states: E.g. you have not 
force-disabled MIL UPSU charger, means not, that the actual requested state is 0, but it could be, if it‘s not 
disabled by MIL UPSU. 

Parameter Default Range Description
HOLDUPMODE 0 0 or 1 0=Hold-up mode disabled, 1=Hold-up mode enabled
VREGFORCEDISABLE 0 0 or 1 Force disable MIL UPSU voltage regulators

1=disabled
CHARGEFORCEDISABLE 0 0 or 1 Force disable MIL UPSU charger

1=disabled

MIL UPSU 41k/82k Configuration and regulating parameters (continuation)

Notes to MIL UPSU 41k/82k configuration and regulating parameters
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Communication protocoll to MIL UPSU 41k/82k

Command Possible 
parameters

Return value 
range

Unit Description

?t integer °C What is the actual temperature?
?i 0-36000 mV What is the actual input voltage?
?m 0-65534 mV What is the actual (measured) output voltage?
?w 0-100 A What is the actual MIL UPSU regulator 1 input cur-

rent?
?x 0-100 A What is the actual MIL UPSU regulator 2 input cur-

rent?
?y 0-30 A What is the actual MIL UPSU regulator 1 output 

current?
?z 0-30 A What is the actual MIL UPSU regulator 2 output 

current?
?o 5000, 12000, 

15000, 
19000, 
24000, 
28000, 
36000, 0

mV Returns the configured output voltage UOUT  
0=xV= set the output voltage by the potentiometer 
inside MIL UPSU (see ordering informations to set to 
a customer specific voltage)

?h 0 or 1 boolean Is hold-up mode enabled? 
1= HOLDUPMODE  enabled

?s 0-2500 mV Returns the actual supercap voltage: USUPERCAP

?n 4-36 V Returns the UINMINSTART

?f 3-36 V Returns the UINMINSHDN

?g 5-11 V Returns the USUPERCAPGOOD

?b 4-10 V Returns the USUPERCAPBAD

?1 0-65535 s Returns the t1
?2 0-65535 ms Returns the t2
?3 0-65535 s Returns the t3
?4 1-255 s Returns the t4
?5 0-65535 ms Returns the t5
?p 1-65534 ms Returns the duration of the Mainboard-Power-Button 

signal: tMBPWRBTN

?r 0 or 11 boolean Are MIL UPSU voltage regulators actual disabled? 
(1=yes=disabled)

?c 0 or 11 boolean Is MIL UPSU charger actual disabled? 
(1=yes=disabled)

?e 0 or 1 boolean MIL UPSU error occured? (1=yes)
?j 0 or 1 boolean Is voltage input on? (1=yes)
?k 0 or 1 boolean Has voltage input overcurrent or overvoltage fault? 

(1=yes)
?v 01-9999 Version Returns Firmware-Version

All commands to MIL UPSU have to end with <CR> or <LF> (return/enter).
Set-commands need a whitespace between the command and the parameter value. See examples.
All return values end with <CR> and <LF>. BaudRate 9600, DataBits 8, StopBits 1, Parity none

Communication protocoll continues on next page.



Communication protocoll to MIL UPSU 41k/82k (continuation)
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Command Possible 
parameters

Return value 
range

Unit Description

!o 5000, 
12000, 
15000, 
19000, 
24000, 
28000, 
36000, 0

1= success
0=failed

mV Sets the output voltage.
0=xV= set the output voltage by the potentiometer 
inside MIL UPSU (see ordering informations to set to 
a customer specific voltage) 
Example to set the output voltage to 12V: !o 12000

!h 0, 1 1= success
0=failed

boolean Enables/disables the hold-up mode.
Example to HOLDUPMODE enable: !h 1

!n 5-36 1= success
0=failed

V Sets the UINMINSTART
Example: !n 5

!f 4-36 1= success
0=failed

V Sets the UINMINSHDN
Example: !f 4

!g 5-11 1= success
0=failed

V Sets the USUPERCAPGOOD

!b 4-10 1= success
0=failed

V Sets the USUPERCAPBAD

!1 0-65535 1= success
0=failed

s Sets the t1.
Example: !1 30

!2 0-65535 1= success
0=failed

ms Sets the t2.
Example: !2 100

!3 0-65535 1= success
0=failed

s Sets the t3.
Example: !3 10

!4 1-255 1= success
0=failed

s Sets the t4.
Example: !4 30

!5 0-65535 1= success
0=failed

ms Sets the t5.
Example: !5 2000

!p 1-65535 1= success
0=failed

ms Sets the duration of the Mainboard-Power-Button 
signal: tMBPWRBTN

!r 0, 11 1= success
0=failed

boolean Force disable MIL UPSU voltage regulators: 
VREGFORCEDISABLE
1=force-disabled
0=not force-disabled

!c 0, 11 1= success
0=failed

boolean Force disable MIL UPSU charger:
CHARGEFORCEDISABLE
1=force-disabled
0=not force-disabled

!d 1= success
0=failed

Loads defult configuration.

#debug# 1= success
0=failed

Switches debug output informations on until next 
power-off.

1 See „Notes to configuration and regulating parameters“
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Communication protocoll from MIL UPSU 41k/82k

Trigger Command sent 
by MIL UPSU

Value unit Description

Input voltage rises abo-
ve UINMINSTART

n - If input voltage rises above UINMINSTART  MIL UPSU 
sends this command immediately. This is not 
equal with the startup trigger!

Input voltage falls below  
UINMINSHDN

f - If input voltage falls below UINMINSHDN MIL UPSU 
sends this command immediately. This is not 
equal with the shutdown trigger!

Startup trigger s - Is fired, if the startup is possible in case of the 
configured parameters (see timing diagram).

Shutdown trigger ! - Is fired, if the shutdown is necessary in case of 
the configured parameters (see timing diagram).

MIL UPSU error occured e - MIL UPSU error occured.

All values end with <CR> and <LF>. BaudRate 9600, DataBits 8, StopBits 1, Parity none
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Mechanical dimensions (all MIL UPSU variants)

8.2mm

404mm

31
3m

m

34
8m

m
373.5mm

32
8m

m

25mm

468.5mm

448.5mm

25
3m

m

Mounting tap assembly variant 1

Mounting tap assembly variant 2

Height with mounting taps is 188mm. Without mounting taps: 181mm
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Manufacturer

Product website
www.mil-upsu.com

Patented
Patent information

Your specific requirements
Please contact inventlab LLC if your project has 
special requirements. Our engineers look forward to 
hearing from you. 

inventlab LLC
Solothurnstrasse 6
CH-4702 Oensingen

www.inventlab.ch
info@inventlab.ch
+41 62 544 68 05

All copies other than the version on mil-upsu.ch/mil-upsu.com website are uncontrolled and may not be up 
to date. inventlab LLC reserves the right to change the design or construction of any products or limit distri-
bution of any products without prior notice. The information in this document is only to be used in connection 
with inventlab LLC products and is for users to engineer and design their applications with inventlab LLC 
products.
inventlab®, CHYPSOTECH®, ElektronikEntwicklung.ch®, ATX UPSU®, 20W UPSU®, MIL UPSU®, PC104 
UPSU®, Das Zuhause der Technik.® and ercotima® are registered trademarks of inventlab LLC, all other 
brand names, trademarks and registered trademarks are property of their respective owners. 

Disclaimer

Ordering informations
MIL UPSU is a specific product. This product 
will be produced only on receipt of an order. MIL 
UPSU is not returnable.
Order MIL UPSU standard version on 
http://shop.inventlab.ch or ask inventlab for a 
customer specific version.

Ordering informations for MIL UPSU BUFFER:
Supercap charger voltage set: The default super-
cap charger voltage is set to 24V. If you need a lower 
voltage, please let us know when ordering.

Ordering informations for MIL UPSU 41k and MIL 
UPSU 82k:
RS-232/RS-4xx: MIL UPSU supports RS-232 or RS-
4xx (default), but not both. If you need RS-232 not 
RS-4xx, please let us know when ordering.
Output voltage: MIL UPSUs output voltage can be 
configured to one of the following values: 5V, 12V, 
15V, 19V, 24V, 28V, 36V. If no one of this volta-
ges meets your requirements, it‘s also possible to 
configure a variable voltage between 5 and 36V. If 
necessary, please let us know when ordering. Note: 
If you have ordered a customer specific voltage set, 
you can still configure one of the other fixed output 
voltages.

Where to buy
shop.inventlab.ch


