HPA341 (UCC25600EVM) TEST REPORT (Rev 01)
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Equipment List

Techtronix, Oscilloscope, TDS640A

Fluke 45 Dual Display Multimeter
Electronic Load, TDI RBL 488 50-150-800
Voltage Source: HP 6051



Module Setup

1. none



Switching Frequency Variation with Load
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Line Regulation
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Load Regulation
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Bode Plots

Full System
UCC25600 EVM Loop Plot (Test 2)
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Note: Vin =390V, lo = 1A




Compensator

UCC25600 EVM Compensator Plot (Test)
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Modulator

UCC25600 EVM Modulator Plot (Test)
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Tek Run: 1l21l.l21lk5.r’5r

Output Voltage Turn On

Sample
I

T wiaa

gk 5.00V By

Note: Vin = 390V, lo = 25A

~M25.0ms Ch3 7

5.0V 5 Dec 2008

12:21:49
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Note: Vin =390V, lo = 0A

Output voltage in burst operation
Tek Run: 10.0kS/s Sample
E + ]
B . T : i : : : ; ;
........................................................ .1.
~WM25.0ms Ch3 &
MiE 5.00V &

5.0V 5 Dec 2008

12:24:47
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Output Voltage in Burst Operation (Zoom-in)

Tek Run: 1l‘.1|.l11||<:5.r’5r Sample
I

T wiaa

~H25.0ms Ch3 7 64mMV 5 pac 2008
200mVas 12:25:58

Note: Vin =390V, lo = 0A

Vin = 390V, burst operation depends on how light load is achieve. At light load the operation
may be in burst or may be in output voltage over voltage protection. If OVP, output voltage stays

at about 13.1V.

13



Waveforms of Burst Operation on the Primary-side

Tek TR ES.UMSJ:_S 24 Acqs
E

T i

C1 Freq
334.130KkHz
Low signal
amplitude

Chi— 2000V Ch2 500V  M4.00us Chi & 4.4V 19Sep 2008
@€ 100mv & Chd 2.00V & 15:08 18

CH1 = Vds of Q6

CH3 = resonant tank current
CH4 =GD1

CH2 =GD2

Vin =390V, lo <0.5A
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Output voltage with different soft start time

Tek Run: 2.5(.‘|k5f5r

E

Sample |iFE
_xI.

T siaa

2F

ok S5.00V &

Chi~ 20,0V & Ch2 500V M 100ims CA3 J

Css = 1uF, output voltage (CH3) presents long climbing while no Vo OVP showing.

But at light load (1A or less), the primary two MOSFETSs were destroyed by OVP. The long ss time may

leave resonant cap voltage to reach a higher value than MOSFETs Vds breakdown.

If Css = 47nF, no MOSFETS (Q5 and Q6) voltage breakdown failure at Vo OVP.

High temperature was observed on Q5 and Q6 during hiccup and Vo OVP when the secondary
uses SR. With secondary diodes, Q5 and Q6 temperature at room temperature ambient is about

30C to 35C with 400LFM airflow cooling.

4.9V g Dec 2008
18:44:53
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Load Current Sensing, Soft Start and Vds of Q6 (1)

Tek Single Straq 10.0KkS/s
T
E T

1 terberd

1AL 764mV
{@: 756mv

C3=233nF

2+'

Chi~ 2,00V & Ch2 200V  WM10.0ms CA1 7 3.00V 23 Oct 2008

CH3: Load current sensing signal (TP17)
CHA4: Soft start pin
CHS3: Vds of Q6

Vin = 390V, lo = 25A

Note: C3 = 33 nF not effectively filtering out current sensing spike at start and may cause false
triggering OCP at start.
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Load Current Sensing, Soft Start and Vds of Q6 (2)

T

Tek Single qu 5.00k5/s
E

T wiaa

4_,.: ...... ...... A, .

200mvV & Ch4 2.00V &

CH3: Load current sensing signal (TP17)
CH4: Soft start pin
CH3: Vvds of Q6

Vin = 390V, lo = 25A

Note: C3 = 1.0 uF to effective filtering out current sensing spike at start.

WA 752mV
|@: 748mv

153:47:43

~ThZ 500V & M20.0ms Ch3 7 400mV 29 Oct 2008
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Waveforms of Resonant Tank (Labels)

Tek Run: 50.0M5f§ Sample

T wiaa

T
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C1 Freq
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U Resonant - 7] amplitude

u::urr.ent : : C4a Max
272V
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208.0V

G+

CEE 300my Ch4 200 B 10:34:02

CH1 =IC GD1-pin

CH3 = Resonant tank current
CH4 = Resonant capacitor voltage
CH2 = Q6 Vds

Vin = 390V
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Waveforms of Resonant Tank (Load = 1A)

Tek Run: SI‘J.I‘JMS!? Sample
E

T wiaa

C1 Freq
121.645kHz
Low signal
amplitude

C4 Max
272V

C4 RMS
208.0V

g+

Ch3 500mV Ch4 200V By 10:34:02

Note:

CH1 = 1C GD1-pin

CH3 = Resonant tank current
CH4 = Resonant capacitor voltage
CH2 = Q6 Vds

Vin = 390V
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Waveforms of Resonant Tank (Load = 5A)

Tek Run: SU.UMS.«F? Sample

E L]

T siaa

C1 Freq
116.855kHz
Low signal
amplitude

C4 Max
288 V

C4 RMS
213.2V

g+

EEII]' g 0.0V Ch2 500V M Z2.000s Chi v 5.4V 16 Oct 2008
Ch3 500mV Ch4 200 By 10:34:322
CH1 =1C GD1-pin

CH3 = Resonant tank current

CH4 = Resonant capacitor voltage
CH2 = Q6 Vds

Vin = 390V
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Waveforms of Resonant Tank (Load = 10A)

Tek Run: 50.0M5f§ Sample

T
E L]

T wiaa

C1 Freq
113.880kHz
Low signal
amplitude

C4 Max
312V

C4 RMS
220.4V

EF’ § 0.0V Ch2 500V M Z2.00Ms CRAi v 5.4V 16 Oct 2008
Ch3 500mv Ch4d 200V B 10:24:55
CH1 =IC GD1-pin

CH3 = Resonant tank current

CH4 = Resonant capacitor voltage
CH2 = Q6 Vds

Vin = 390V
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Waveforms of Resonant Tank (Load = 15A)

Tek Run: SU.UMS.«F? Sample

E L]

T siaa

C1 Freq
112.115kHz
Low signal
amplitude

C4 Max
336V

C4 RMS
228.4V

g+

CEB 500mV Ch4 200 By i
10:35:18

CH1 =IC GD1-pin

CH3 = Resonant tank current

CH4 = Resonant capacitor voltage
CH2 = Q6 Vds

Vin = 390V



Waveforms of Resonant Tank (Load = 20A)

Tek Run: SU.UMS.H? Sample

E )

T siaa

C1 Freq
110.630KkHz
Low signal
amplitude

C4 Max
360V

C4 RMS5
238.0V

CEE a00my Ch4 200V B 10:35:942

CH1 =IC GD1-pin

CH3 = Resonant tank current
CH4 = Resonant capacitor voltage
CH2 = Q6 Vds

Vin = 390V
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Waveforms of Resonant Tank (Load = 25A)

Tek Run: 50.0M5f§ Sample

E L]

T wiaa

C1 Freq
108.935kHz
Low signal
amplitude

C4 Max
384 V

C4 RMS
250.0V

CEB S500mVy Ch4d 200V B cm.
10:36:07

CH1 =IC GD1-pin

CH3 = Resonant tank current

CH4 = Resonant capacitor voltage
CH2 = Q6 Vds

Vin = 390V
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Waveform of primary-side voltages (label)

Tek Run: SU.UMS.«F? Sample

E L]

T siaa

{ vCr

C2 Freq
108.895kHz
Low signal
amplitude

C1 Max
384 V

{ vLr

1 H'mer
V-G

L6 Wds

Chi~ 200V Ch2 500V WM 2.00ps Ch2\ 160V 16 Oct 2008
@i 10.0 V20 Ch4  10.0 V20 14:17-04

CH1 = Voltage of resonant capacitor (Cr)

CH3 = Voltage of resonant inductor (Lr)

CH4 = Voltage of transformer primary winding
CH2 = Voltage of Q6 Vds

Vin = 390V
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Waveform of primary-side voltages (1A)

Tek Run: 50.0M5f§ Sample

E L]

T wiaa

C2 Freq
123.510kHz
Low signal
amplitude

C1 Max
256V

Ch3 100V oE 10,0V “11-
14:11:48

CH1 = Voltage of resonant capacitor (Cr)

CH3 = Voltage of resonant inductor (Lr)

CH4 = Voltage of transformer primary winding
CH2 = Voltage of Q6 Vds

Vin = 390V
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Waveform of primary-side voltages (5A)

Tek Run: SU.UMS.«F? Sample

E L]

T siaa

C2 Freq
117.115kHz
Low signal
amplitude

C1 Max
280V

Chi~ 200V Ch2 500V M Z2.00ps Ch2\ 160V 16 Oct 2008
@i 10.0V Chd 10.0V 14:13:29

CH1 = Voltage of resonant capacitor (Cr)

CH3 = Voltage of resonant inductor (Lr)

CH4 = Voltage of transformer primary winding
CH2 = Voltage of Q6 Vds

Vin = 390V
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Waveform of primary-side voltages (10A)

Tek Run: 50.0M5f§ Sample

E L]

T wiaa

C2 Freq
114.090kHz
Low signal
amplitude

C1 Max
304V

14:15:28

CH1 = Voltage of resonant capacitor (Cr)

CH3 = Voltage of resonant inductor (Lr)

CH4 = Voltage of transformer primary winding
CH2 = Voltage of Q6 Vds

Vin = 390V
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Waveform of primary-side voltages (15A)

Tek Run: SU.UMS.«F? Sample

E L]

| s

C2 Freq
112.125kHz
Low signal
amplitude

C1 Max
320V

Chi~ 200V Ch2 500V  M2.001s CAZ\ 160V 16 Oct 2008
@i 10.0v ch4 100V 14:16:00

CH1 = Voltage of resonant capacitor (Cr)

CH3 = Voltage of resonant inductor (Lr)

CH4 = Voltage of transformer primary winding
CH2 = Voltage of Q6 Vds

Vin = 390V
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Waveform of primary-side voltages (20A)

Tek Run: SU.UMS.«F? Sample

E L]

| s

C2 Freq
110.365kHz
Low signal
amplitude

C1 Max
352V

Chi~ 200V Ch2 500V  M2.001s CAZ\ 160V 16 Oct 2008
@i 10.0v ch4 100V 14:16:38

CH1 = Voltage of resonant capacitor (Cr)

CH3 = Voltage of resonant inductor (Lr)

CH4 = Voltage of transformer primary winding
CH2 = Voltage of Q6 Vds

Vin = 390V
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Waveform of primary-side voltages (25A)

Tek Run: SU.UMS.«F? Sample

E L]

| s

C2 Freq
108.895kHz
Low signal
amplitude

C1 Max
384 V

Chi~ 200V Ch2 500V  M2.001s CAZ\ 160V 16 Oct 2008
14:17:04

CH1 = Voltage of resonant capacitor (Cr)

CH3 = Voltage of resonant inductor (Lr)

CH4 = Voltage of transformer primary winding
CH2 = Voltage of Q6 Vds

Vin = 390V
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