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DESCRIPTION 
Demonstration circuit DC1262A&B features the 
LTC2970CUFD running in conjunction with a low cost 
microcontroller to form a complete dual power supply 
monitoring and margining solution.  The microcontroller 
and its code demonstrate the ability of the LTC2970 + 
Microcontroller to perform the following functions: 

 Continuously trim and hold an output voltage 
to extreme accuracy over time and tempera-
ture.   

 MARGIN HI, MARGIN LOW, NO MARGIN with 
a tri-state switch.   

 ENABLE, DISABLE via a SPST switch 
 Sequence two power supplies up (on) and 

down (off) with variable delay between them.   
 Shut off outputs or shut off then retry in re-

sponse to any one of 19 user settable faults  
All of the operating parameters and fault limits can be 
selected in a PC based GUI and loaded into the oper-
ating memory or EEPROM of the microcontroller.  The 
board can then be unplugged and will autonomously 
control two power supplies.  A green LED indicates 
that the power supply is either operating within spec or 
faulted off.  In the event of a fault, the microcontroller 
can either shut down the power supplies immediately 
or enter a retry sequence.  This is GUI selectable.  A 
series of LED blink codes uniquely identifies which 
type of fault occurred.   

 
The DC1262B is the companion board to the 
DC1262A.  It contains the LTC3828 dual output, 2-

phase synchronous buck regulator capable of 5V @5A 
and 3.3V@5A.  The LTC3828 allows tracking between 
outputs.  
 

The microcontroller is an Atmel 8 bit ATtiny85. It comes 
pre-programmed with all code necessary to perform the 
above functions.  Its EEPROM is loaded with factory 
default settings for all of the fault limits such as OV, UV, 
OC and Overtemp appropriate for the output voltages 
of the DC1262B.  A typical customer application will be 
able to use the more economical ATtiny25 or 45 since 
much of the code space in memory is consumed by 
running the demo. 
 
The DC1262A Demo GUI provides the user with an 
intuitive interface from which he can reconfigure all of 
the default settings of the LTC2970.  It receives teleme-
try data from the microcontroller and provides marching 
waveform representations of the output voltages and 
temperature.   
 
The DC1262A&B demo circuit may also be controlled 
and exercised with LTC’s QuickEval software from a 
PC. 

Design files for this circuit board are available. 
Call the LTC factory. 
L, LTC, are registered trademarks of Linear Technology Corporation.  

 
LTC2970 PERFORMANCE SUMMARY Specifications over temp -40°C ≤ TA  ≤85°C 

PARAMETER CONDITIONS VALUE 
12VIN Supply Input Voltage Range  7V-15V 
VDD Supply Input Voltage Range  4.5V-5.75V 

ADC Full-Scale Accuracy  �0.4% 

ADC Total Unadjusted Error VIN=3V �0.5% 

ADC Input Range  0V-6V 

DEMO CIRCUIT 1262A&B
QUICK START GUIDE

 

  LTC2970 DUAL POWER SUPPLY MONITOR AND MARGIN CONTROLLER 
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LTC2970 PERFORMANCE SUMMARY Specifications over temp -40°C ≤ TA  ≤85°C 

PARAMETER CONDITIONS VALUE 
ADC Resolution Resolution = 8.192V/16384 500�V/LSB 

ADC Conversion Rate  30Hz 

Margining DAC Resolution  8 bits 

Temperature Sensor Resolution  0.25�C/LSB 
I2C Serial Clock Frequency  10kHz-400 kHz 

 
OPERATING MODES 

You can operate the DC1262A&B Demo System in 3 different modes. (1) Autonomous mode (no PC required) 
or it can be run interactively from the (2) DC1262A Demo GUI or it can be run from the (3) LTC QuickEval 
GUI.  The DC1262A can be used alone to control external power supplies.  The best approach is to start from 
DC1262A Demo GUI mode, program the operating parameters and limits, shut down the GUI then unplug the 
ribbon cable from the DC1262A and run in autonomous mode.

 
QUICK START PROCEDURE 

The following procedure describes how to set up DC590B, DC1262A and the DC1262B companion board in order to 
evaluate the performance of the LTC2970IUFD.  Demo kits DC590B and DC1262A&B are required.  

 
1. Obtain a copy of the DC1262A Demo GUI install software from your LTC Field Applications Engineer.  (Available on 

the LTC FAE Intranet).  Run the install program.  The software automatically loads the Microsoft .NET framework 
on your PC if you don’t have it.  It also loads LTC’s QuickEval demo software if you don’t already have it and places 
shortcuts on your desktop.   

2. Make sure no power is applied to the setup. Connect the DC1262A and DC1262B cards together using the 20 pin 
edge connector.  Configure the jumpers as described in Tables 1 and 2 below.   

3. Make sure JP6 on DC590B is in the middle position (5V).   

4. Set the DC1262A ENABLE switch to OFF and the MARGIN switch to NO MARGIN.  

5. Launch the DC1262A Demo GUI.  It will guide you the rest of the way through the installation porocess.  

6. Connect and setup your loads to the DC1262B board.  Observe the ratings.  Start at light or no load.  

7. Plug the DC jack of the 12V wall mount power supply into J1 of the DC1262B board.  Plug the power supply into an 
AC outlet.   

8. Throw the enable switch on DC1262A to on.  The status LED should glow constant green.  

9.  Proceed to evaluation procedure #1 described below.  

       Table 2. The default locations of DC1262A’s configuration jumpers are as follows: 
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JP1  
GPIO_CFG  

JP2  
ASEL0 

JP3  
     ASEL1 

JP5  
DAC1 

TERMINATION

JP6  
DAC0 

TERMINATION 

JP7  
WRITE- 

PROTECT 

 

 HI HI  HI  IOUT1 IOUT0 ON  
 
 
      Table 3. The default locations of DC1262B’s configuration jumpers are as follows:  

JP1  
PHSMD 

JP2  
FSET 

JP3  
FCB 

JP4  
RUN1 

JP5  
RUN2 

JP6  
TRACK2 

JP7  
TRACK1 

0 550kHz CCM ON ON EXT1 VOUT1 
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SPECIFICATIONS 
Blink Codes: The green power good LED 

ALERTB 
faults 

Starts with a series of rapid 
flashes then long blinks 

Number 
of long 
blinks 

 Ch0_a_overvoltage 1 blink 
 Ch0_a_undervoltage 2 blinks 
 Ch0_b_ overcurrent 4 blinks 
 Ch1_a_ overvoltage 6 blinks 
 Ch1_a_ undervoltage 7 blinks 
 Ch1_b_ overcurrent 9 blinks 
 Vdd_ overvoltage 11 blinks 
 Vdd_ undervoltage 12 blinks 
 V12_ overvoltage 13 blinks 
 V12_ undervoltage 14 blinks 
   

Other 
faults 

LONG BLINKS-NO FLASH  

 Overtemp 2 blinks 
 PGOOD  fault 3 blinks 
 I2C or Initialization fail 4 blinks 
 General fail 5 blinks 
 Telemetry stuck 6 blinks 
ALERTB  
RED LED 

Idac  fault (Idac fails to connect) Short 
flashes 

 
 
 
 
 
 
 
 
 

SPECIFICATIONS – DC1262A&B 
PARAMETER CONDITIONS VALUE (de-

fault) 
Sequencing range Chan 1 lags chan 0 0 to 3.277sec 

Ton0delay/Toff1delay 
step size 

Delay from enable 
switch 

50us 

Sequencing step 
size 

 200 us  

Power up delay Ch0-
Ch1 

Default 500ms 

Power down delay 
Ch0-Ch1 

Default 500ms 

Fault retry interval 
From fault off to re-
enable 

6 sec 

Overtemp shutoff Default 35C 
Overtemp retry Default 30C 

Max 5V programma-
ble voltage 

With default R’s 5.96V 

Min 5V programma-
ble voltage 

With default R’s 4.0V 

Max 3.3V program-
mable voltage 

With default R’s 3.96V 

Min 3.3V program-
mable voltage 

With default R’s 2.66V 
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EVAL PROCEDURES: GENERAL INFO 
1. The voltage and currents may be viewed on the “Telemetry and Status” tab of the GUI or with lab 

equipment. 
2. When using the DC1262B, plug the12V Wall Adapter power into its jack.  The DC jack on the 

DC1262A is only used when the DC1262A alone is controlling an external power supply and no 
DC1262B is present.  

3. The units for time delays may be entered into the GUI using: u=microseconds, s=seconds, 
ms=milliseconds 

 
NOTE:   Prior to unplugging the DC1262A&B to run in autonomous mode, be sure to: 
1) exit the GUI.   
2) unplug the ribbon cable.   
Prior to running QuickEval, exit the DC1262A Demo GUI. 
 
STARTING DEMO GUI MODE 

1. Make sure no power is applied to the setup. Connect the DC1262A and DC1262B cards together using the 
20 pin edge connector.   

2. Connect DC590B to PC with USB.  Plug DC590B to DC1262A with ribbon cable.   

3. Hook up whatever instruments such as scopes and meters and loads to the turrets you wish to monitor.  

4. Launch DC1262A Demo GUI.  It will automatically update itself if needed.  It will offer the option to update 
the firmware in the microcontroller if a new release is available.   

5. Apply power to the DC jack.   Turn on ENABLE switch.  Voltages should come up to 5V and 3.3V.  

6. Waveforms are viewed on the “Telemetry and Status” tab. It is best to make the desired changes then go to 
the Telemetry tab then click on “Write Operating Memory” to see the changes take effect.   

7. If you disconnect the ribbon cable from DC1262A then reconnect, the GUI will read the values in operating 
memory.  At first power on, the operating memory and the GUI are loaded with the values stored in the NV 
Memory of the microcontroller.   

EVAL PROCEDURE #1: TRIM ONCE VS CONTINUOUSLY 
1. Go to the Telemetry tab.  Read the pop up guide. Try zoom, pan and other features.  

2. Go back to the Output Configuration tab and check, “trim continuously” then return to Telemetry tab. 

3. Check “Write Operating Memory”.    Zoom in and out on the waveform.  

EVAL PROCEDURE #2: SEQUENCING 
1. Start in Demo GUI mode.  

2. Turn the power supply on and off with the ENABLE switch.  Note the delay between Ch0 and Ch1. 

3. On the Sequencing tab, change the values of turn on and turn off delay.  Observe.  

4. Note that Channel 1 always lags during startup and leads during shutdown.   

EVAL PROCEDURE #3: MARGINING 
1. Start in Demo GUI mode.  
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2. In the “Output Configuration tab, set the desired margin values.  

3. Turn on Enable switch. 

4. Using the MARGIN switch, margin high, margin low.   

EVAL PROCEDURE #4: MARGIN INTO 
OVERVOLTAGE/UNDERVOLTAGE FAULT 
1. On the Fault configuration tab, about ½ way down, check the “retry” button. 

2. On Output Configuration Tab, set the Ch 0 OV fault limit to 5.25V.  Set the Ch 0 margin high level to 5.5V. 

3. Set the ch 1 margin low level to 3.0V. Set the UV fault level to 3.25V. 

4. Click “Auto Write Changes” below the Write Operating Memory box.  

5. Margin high and low. Watch the power supplies fault off and retry.  Watch the faults light up on the telemetry 
screen.  

6. Check the shutdown box on the Fault Config tab.  Margining will now make it fault off and stay off. 

EVAL PROCEDURE #5: OVERVOLTAGE AND SHUTDOWN 
1. ON any screen, reset to default values by clicking Read NVRAM. 

2. On the Fault Config tab, under fault action, check the “shutdown” radio button.  Write Operating Memory.   

3. Using a jumper wire, short the VOUT0 turret to GND.  Observe the 5V go OV and shutdown.  Observe the 
LED blink code and the fault status on the telemetry page of the GUI.  

4. Cycle the enable switch to restart. 

EVAL PROCEDURE #6: OVERCURRENT FAULTS 
1. On the Output configuration tab, check “auto write changes”. 

2. On the Fault configuration tab, under fault action, check the retry radio button.   

3. With a jumper, short circuit either output of the DC1262B from the output turret to the adjacent GND turret. 

4. Observe blink codes.  During the 1st retry interval, you may see either a PGOOD or UV fault.  Verify that the 
power supply retries.  Remove jumper.  Verify restart.   

5. An overcurrent condition may also be induced with external loads.   

EVAL PROCEDURE #7: OVERTEMPERATURE 
1. On the Telemetry tab, note the temp reading in the lower left corner, at ambient, T= 2x.xx.  

2. On the Output configuration tab, set the fault limit to a temp you can reach with a heat source and the retry 
level to something above the temp reading from step 1.  

3. Apply heat to the 2970.   Observe the shutdown and restart.  

EVAL PROCEDURE #8: AUTONOMOUS OPERATION 
1. On the Output configuration tab, change the voltages as desired.   

2. Set the Ch 0 OV fault limit to 5.25V.  Set the Ch 0 margin high level to 5.5V.   

3. On the “Fault configuration tab”, set Fault Action to Retry. 



 

 

LTC2970

 7

4. Write the changes to operating memory. 

5. Kill the GUI.   

6. Unplug the 14 pin ribbon cable from the DC1262A.   The power supply will now retain the settings.  

7. Toggle the switch to margin high.  Notice blink code indicating a Ch0 OV.  Return the switch to no margin 
and notice the power supply recover.    

8. With a jumper, short one of the outputs.  Observe the blink codes.  The first 2 blink codes may be the 
PGOOD fault code.  Subsequent codes will indicate a short.  Remove jumper and watch it recover. 

9. Using a jumper wire, momentarily short the VOUT1 turret to GND.  Observe the blink code = 6.   

10. Return to demo GUI mode. 

a. Shut off ENABLE switch. 

b. Launch demo GUI 

c. Re-plug in the 14 pin ribbon able.   

d. Turn on ENABLE switch.  

e. On the Output Configuration Tab, Click “Read NVRAM” to restore factory defualts.  
 
QUICKEVALTM MODE OPERATION 

1. Kill the 1262A demo GUI if running. 

2. Launch QuickEval and run as described in DC980A&B Quickstart guide.   

3. NOTE:  The green LED will go out and the switches will have no effect in this mode.  QuickEval is control-
ling the LTC2970.   

4. NOTE: Be sure to exit QuickEval before you go to other modes. 
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Figure 1. Demo GUI - Top Level View 



 

 

LTC2970

 9

 

Figure 2. Demo GUI – Telemetry View- Startup Marching Waveforms 
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Figure 3. Connections for DC1262A Board 
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Figure 4. Connections for DC1262B Companion Board 
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