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SMM105 Controls a High Current LDO 
In addition to controlling DC-DC converters, the ADOC 
function can be used with any device having an access 
point for changing the output voltage such as a ‘VFB’ or 
‘VADJ’ pin. In Figure 3, the FB input (pin 4 of the 
Adjustable LDO) is connected to the SMM105’s TRIM

 
 

pin through a series 2.5k resistor (R8). The value of R8 
is critical to limit the Margin voltage and to otherwise 
prevent too large a change from occurring on the LDO 
output from the maximum voltage swing on the TRIM 
output (approximately 0V to VDD_CAP). See App Note 
37 for calculating this value.   

 

C36
0.02uF

VOUT +2.0V

R8 2.5K

FAULT#

R5 10

+
C12

56uF OSCON
 

Adjustable LDO

1

2

3

4 5

6

7

8SHDN

VIN

GND

FB COMP

GATE

INEG

IPOS
C24

1uF

C18
10uF

SMM105

+

C16
470uF OSCON

C32
0.01uF

C26
0.1uF

R4
10K

Vddcap

C28
0.1uF

SCL

C35 1uF

Vddcap

R11
1.21K

R7 100

C33
0.01uF

+8 to +12Vin

UV or OV Environmental Monitor

R6 100

C22
1000pF

VOUT +1.8V

R9

2.2K

Q1

FDS6670AC34
0.1uF

+ C17
22uF

R10
536

POL Controller

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15 16 17

18

19

20

21 2223
24 25 26 27

28 SCL

A2

Start

A1

Ready

A0

G
nd

WP#

V
R

ef
 C

nt
l

Filt Cap

Fault#

Comp2

N
C

VM

N
C

N
C

N
C

Trim Cap

Comp1

Trim

V
dd

12
V

In
V

dd
C

ap
N

C
N

C
N

C
N

C

SDA

START

R3 6.98K

C19
10uF

C21

10uF

C25

0.01uF

C30
0.1uF

C27
0.01uF

WP#

READY

C29
0.01uF

C20
10uF

To Central Cascade Sequencer

UV or OV Environmental Monitor

U6

DC-DC Converter

1 2

3

4

5

6

On/Off Sense

Trim

Vout

Gnd

Vin

C23
10pF

SDA

C31
0.1uF

 
 

Figure 3: ADOC Controls a High-Current LDO Fed by a Switch-Mode DC-DC Converter through the FB pin. 
 
Test setup 
 
The complete circuit displayed in Figure 19 was built to 
obtain performance results using both a DC-DC 
converter alone and an LDO supplied by the converter. 
The following tests were performed and measurements 
recorded: 
 

1. Step load response of the 1.8V LDO circuit with 
and without the ADOC function enabled. 

 
2. Step load response of the 3.3V DC-DC 

Converter with and without the ADOC function. 
 

3. Output Ripple voltage of the 1.8V LDO circuit 
with and without the ADOC function. 

 
 
 
 
 
 
 
 

4. Output Ripple voltage of the 3.3V DC-DC 
converter with and without the ADOC function. 

 
5. Margin/TRIM DC performance of the 1.8V LDO 

with and without the ADOC function (loaded 
and unloaded). 

 
6. Margin/TRIM DC performance of the 3.3V DC-

DC converter with and without the ADOC 
function (loaded and unloaded).



 Application Note 39 

Summit Microelectronics, Inc 3039 1.0 06/19/03 4 

 
Test equipment used: 
1. Oscilloscope   Tek TDS3014 
2. Current Probe Amplifier Tek AM503B 
3. Current Probe  Tek A6312 
4. Multimeter   HP 34401A 
5. Function Generator  HP 33120A 
6. Four SMM105 Eval Kits  SMM105EV 
7. SMM105 Windows GUI  Version 1.1.0 
 

 
Test setup begins by programming the SMM105 using 
Summit’s Windows GUI software. Figure 4 displays the 
SMM105 GUI opened to the ADOC tab. Here the LDO 
Nominal, High and Low voltages are set. The Nominal 
voltage is the steady state operating voltage, the High 
and Low settings for voltage margining. Selecting the 
‘Enable Control’ engages the SMM105’s TRIM output 
to ADOC the LDO. Performance results were taken 
with and without the SMM105 engaged to the DC-DC 
converter and LDO. To Margin High or Low select the 
choice from the ‘Channel A’ drop-down menu (Figure 4) 
and click on the ‘Write’ button below it to start the 
Margin event. Click the ‘Read’ button to ensure the 
output was Margined. 
 
 

 

 
 

Figure 4: Setting the ADOC Enable Control and Voltages.  In order for the ADOC function to operate, the 
“Enable Control box needs to be checked.  The box also needs to be checked to Margin the supplies.  The 
SMM205, 605 and 665 have similar Windows GUI functions. 
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Figure 5: Selecting the SMM105’s Internal or external Voltage Reference. The ADOC function can be always 
on or only enabled when commanded to do so.  The SMM205, 605 and 665 have similar Windows GUI 
functions. 

 
Next, open the ‘Miscellaneous’ tab and select the 
SMM105’s internal voltage reference (VBG) as the 
voltage reference source (Figure 5). 

As an option, the ADOC may be always enabled upon 
power-up or require a write command to begin the 
process. This choice is shown in Figure 5. The default 
setting is ‘No Write Command Required’ meaning 
ADOC begins upon power-up. 
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LDO PULSE LOAD TEST RESULTS: 
 
1.8V LDO Step Load Response with/without the 
ADOC function enabled (Figs 6-8). 
 
A pulsed load of 0.2A-5.0A of duration 400uS, duty 
cycle of 20% is applied to the 2.0V DC-DC converter to 
establish the unit’s behavior (Fig. 6). This same load is 
used in subsequent testing of the 1.8V LDO output 
(Figures 7 & 8). 
 

 
 
Figure 6: Pulsed load (0.2A-5A) Austin 2.0V DC-DC 
converter 
Channel 1 (Yellow Trace) = 2.0V DC-DC converter 
output voltage, 100mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 2.0V DC-DC converter 
output current, 2A/Div, DC-Coupled 
 

 
 
Figure 7: Pulsed load 1.8V LDO 0.2A-5A with ADOC 
Function 
Channel 1 (Yellow Trace) = 1.8V LDO output voltage, 
100mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 1.8V LDO output current, 
2A/Div, DC-Coupled 

 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 8: Pulsed load 1.8V LDO 0.2A-5A without 
ADOC Function enabled. 
Channel 1 (Yellow Trace) = 1.8V LDO output voltage, 
100mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 1.8V LDO output current, 
2A/Div, DC-Coupled 
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LDO RIPPLE TEST RESULTS: 
 
1.8V LDO Output Ripple Voltage with/without the 
ADOC function enabled Figs 9-12). 
 

 
 
Figure 9: 1.8V LDO ripple with 5ADC load with ADOC 
Function (2uS) 
Channel 1 (Yellow Trace) = 1.8V LDO output voltage, 
100mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 1.8V LDO output current, 
2A/Div, DC-Coupled 

 

 
 
Figure 10: 1.8V LDO ripple with 5ADC load without 
ADOC Function (2uS) 
Channel 1 (Yellow Trace) = 1.8V LDO output voltage, 
100mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 1.8V LDO output current, 
2A/Div, DC-Coupled 
 

 
 
 
 
 
 

 
 
Figure 11: 1.8V LDO ripple with 5ADC load with 
ADOC Function (20uS) 
Channel 1 (Yellow Trace) = 1.8V LDO output voltage, 
100mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 1.8V LDO output current, 
2A/Div, DC-Coupled 
 

 
 
Figure 12: 1.8V LDO ripple with 5ADC load without 
ADOC Function (20uS) 
Channel 1 (Yellow Trace) = 1.8V LDO output voltage, 
100mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 1.8V LDO output current, 
2A/Div, DC-Coupled 
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DC-DC CONVERTER PULSE LOAD TEST RESULTS: 
 
3.3V DC-DC Converter Step Load Response with 
and without the ADOC function enabled (Figs 13-
14). 
 

 
 
Figure 13: Pulsed load (0.4A-8A) Austin 3.3V DC-DC 
converter with ADOC Function 
Channel 1 (Yellow Trace) = 3.3V DC-DC converter 
output voltage, 200mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 3.3V DC-DC converter 
output current, 2A/Div, DC-Coupled 
 

 
 
Figure 14: Pulsed load (0.4A-8A) Austin 3.3V DC-DC 
converter without ADOC Function 
Channel 1 (Yellow Trace) = 3.3V DC-DC converter 
output voltage, 200mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 3.3V DC-DC converter 
output current, 2A/Div, DC-Coupled 
 

 
DC_DC CONVERTER RIPPLE TEST RESULTS: 
 
3.3V DC-DC Converter Output Ripple Voltage with 
and without the SMM105 (Figs 15-18). 

 
 

 
 
Figure 15: 3.3V DC-DC Converter ripple with 8ADC 
load with ADOC Function (2uS) 
Channel 1 (Yellow Trace) = 3.3V DC-DC converter 
output voltage, 50mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 3.3V DC-DC converter 
output current, 2A/Div, DC-Coupled 
 

 
 
Figure 16: 3.3V DC-DC Converter ripple with 8ADC 
load without ADOC Function (2uS) 
Channel 1 (Yellow Trace) = 3.3V DC-DC converter 
output voltage, 50mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 3.3V DC-DC converter 
output current, 2A/Div, DC-Coupled 
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Figure 17: 3.3V DC-DC Converter ripple with 8ADC 
load with ADOC Function (20uS) 
Channel 1 (Yellow Trace) = 3.3V DC-DC converter 
output voltage, 50mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 3.3V DC-DC converter 
output current, 2A/Div, DC-Coupled 

 

 
 
Figure 18: 3.3V DC-DC Converter ripple with 8ADC 
load without ADOC Function (20uS) 
Channel 1 (Yellow Trace) = 3.3V DC-DC converter 
output voltage, 50mV/Div, AC-Coupled 
Channel 2 (Green Trace) = 3.3V DC-DC converter 
output current, 2A/Div, DC-Coupled 

 

 

 

 

LDO DC TEST RESULTS: 

1.8V LDO MONITOR ACCURACY:  
(Internal VREF = 1.2499V)  
 
 
With ADOC Engaged (programmed to 1.800V) 

1. Unloaded voltage = 1.798V (0.11%) 
2. Loaded (5ADC) voltage = 1.798V (0.11%) 

 
With ADOC Disengaged 

1. 1.Unloaded voltage = 1.738V (0.34%) 
2. Loaded (5ADC) = 1.715V (4.7%) 

 
MARGIN (High, programmed to 1.902V) 

1. Unloaded voltage = 1.900V (0.11%) 
2. Loaded (5ADC) voltage = 1.900V (0.11%) 

 
MARGIN (Low, programmed to 1.702V) 

1. Unloaded voltage = 1.700V(0.11%) 
2. Loaded (5ADC) voltage = 1.700V (0.11%) 

 

 

 

 

DC-DC CONVERTER DC TEST RESULTS: 

3.3V DC-DC CONVERTER MONITOR ACCURACY: 
(Internal VREF = 1.2499V)  
 
 
With ADOC Engaged (programmed to 3.299V) 

1. Unloaded voltage = 3.299V (0.0%) 
2. Loaded (8ADC) voltage = 3.299V (0.0%) 

 
With ADOC Disengaged 

1. Unloaded voltage = 3.306V (0.21%) 
2. Loaded (8ADC) = 3.280V (0.6%) 

 
MARGIN (High, programmed to 3.497V) 

1. Unloaded voltage = 3.499V (0.06%) 
2. Loaded (8ADC) voltage = 3.498V (0.03%) 

 
MARGIN (Low, programmed to 2.998V) 

1. Unloaded voltage = 2.998V (0.0%) 
2. Loaded (8ADC) voltage = 2.998V (0.0%)
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TEST RESULT SUMMARY AND CONCLUSIONS: 
 
Use of the ADOC function with both the LDO and the 
DC-DC converter results in improvements by actively 
controlling the DC output levels.  The LDO DC accuracy 
with the ADOC engaged and testing with a 5A load, 
showed significant improvement from 4.7% to 0.11%. 
Pulsed loads do not change the ADOC’s high accuracy 
performance as shown in the oscilloscope photos. 
Although some step voltage changes occurred on the 
LDO output, this is expected because of the step 
response of the 2.0V DC-DC converter supplying the 
LDO circuit. Board layout is critical, connecting the 
ADOC device ground to the load ground improves step 
response.  The device ground, external reference 
ground and the load ground should be all connected 
together. 

 
 

Voltage drops between these ground connections can 
cause errors in accuracy. Also, the VM pins should be 
used the same as a power supply “Sense” pin by tying it 
at the POL.   
Long-term accuracy of an external supply is guaranteed 
using the ADOC alone or with a higher accuracy (0.1% 
or better) external reference. Initial checking or trimming 
of converter or LDO circuits is not required using the 
SMM105/205/605/665. The closed loop operation and 
user programmable ADOC voltage allow wide variations 
in initial supply voltage tolerance making it unnecessary 
to specify high accuracy set points of board level DC-DC 
converters, discrete switching regulators or LDOs.  
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