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1 Photo

The photographs below show the PMP10994 Rev A assembly. This circuit was built on a PMP9073 Rev A
PCB.
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2 Converter Efficiency
The efficiency data is shown in the tables and graph below.
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Vin: 132Vac

0.00 500 1000 1500 2000 2500 3000 3500 40.00
Output current (mA)
Vin=85Vac/60Hz
Vin(AC) | lin(mA) | Pin(W) | Vout(V) lout(mA) Pout(W) Eff (%)

84.99 9.01| 0.292 4.94 35.64 0.176 60.34%
85.00 7.75| 0.250 4.95 29.82 0.148 58.95%
85.00 6.54 | 0.210 4.97 24.81 0.123 58.61%
85.00 562 | 0.178 4.98 20.02 0.100 56.15%
85.00 469 | 0.144 5.00 15.10 0.076 52.34%
85.00 381 | 0.112 5.02 10.34 0.052 46.28%
85.00 294 | 0.083 5.06 5.92 0.030 36.30%
84.99 2.35| 0.062 5.11 2.85 0.015 23.52%
85.00 1.77 | 0.043 5.20 0.00 0.000 0.00%
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Vin:120VAcl60HZ
Vin(AC) | lin(mA) | Pin(W) | Vout(V) lout(mA) Pout(W) Eff (%)

120.01 6.68 0.296 4.93 36.02 0.178 60.09%
120.00 5.81 0.255 4.95 30.95 0.153 60.20%
120.01 4.94 0.211 4.97 24.82 0.123 58.52%
120.01 4.30 0.179 4.98 20.04 0.100 55.80%
120.01 3.63 0.146 5.00 15.12 0.076 51.88%
120.01 2.98 0.114 5.02 10.36 0.052 45.62%
120.01 2.27 0.081 5.07 5.39 0.027 33.56%
120.02 2.01 0.070 5.10 3.65 0.019 26.56%
120.00 1.44 0.046 5.21 0.00 0.000 0.00%

Vin=130Vac/60Hz
Vin(AC) | lin(mA) | Pin(W) | Vout(V) lout(mA) Pout(W) Eff (%)

130.01 6.26 0.297 4.93 36.02 0.178 59.79%
130.01 541 0.253 4.95 30.96 0.153 60.48%
130.01 4.78 0.219 4.96 25.97 0.129 58.84%
130.02 4.04 0.180 4.98 20.03 0.100 55.51%
130.02 3.44 0.147 5.00 15.11 0.076 51.42%
130.02 2.82 0.115 5.02 10.36 0.052 45.20%
130.03 2.23 0.085 5.06 5.93 0.030 35.12%
130.01 1.91 0.070 5.10 3.65 0.019 26.41%
130.03 1.38 0.047 5.22 0.00 0.000 0.00%
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3 Thermal Images

The thermal images below show a top view of the board under 120V,c/60Hz. The ambient temperature was
20°C with no forced air flow. The output was at full load: 5V/35mA.

Vin=120Vac/60Hz

973 NO.1

Spot analysis Value
Amb Temperature 22.1°C
Area analysis Value
UlMax 28.1°C
L2Max 26.7°C
D3Max 27.4°C
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4 Startup Waveforms

The output voltages at startup are shown in the images below.

4.1 Start Up @ 85Vac: 5V/35mA.

File Measure Math Analysis Ultilities

Vertical Timebase Trigger

Display Cursors

Help

c2

4.2 Start Up @ 85Vac: no load.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Ulilities

imebase 0.00 ms| [Trigger
500 psidiv | Stop 270V
50 MS/s |Edge Positive

3/4/2015 8:46:11 AM

(c2oc)

250 kS

Help

c2

LeCroy

0.00 ms| [Trigger
500 psidiv §Normal
50 MSis | Edge Posttive

31412015 8:46:45 AM

(c2[oC]
270%

Mllting for Trigger
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4.3 Start Up @ 120Vac: 5V/35mA.

sors Measure Math Ana Utilities  Help

File Vettical Timebase Trigger

At ————————+———————+

c2

LeCroy I ror Trigger  3/4/2015 8:47:04 AM

4.4 Start Up @ 120Vac: no load.

File Vertical Timebase Trigger Display Cursors Measure Math Al Utilities  Help

imehase 0.00 ms] [Trigger [c2[DC)
500 psidiv |Normal 270Y
250 kS 50 MS/s | Edge Posttive

Waiting for Trigger  3(4/2015 8:47:16 AM
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4.5 Start Up @ 130Vac: 5V/35mA.

sors Measure Math Ana Utilities  Help

File Vettical Timebase Trigger

At ————————+———————+

cz

LeCroy Wllting for Trigger  3/4/2015 8:47:31 AM

4.6 Start Up @ 130Vac: no load.

Utilities  Help

File Vertical Timebase Trigger Display Cursors Measure Math Al

imehase 0.00 ms] [Trigger [c2[DC)
500 psidiv |Normal 270Y
250 kS 50 MS/s | Edge Posttive

Waiting for Trigger  3/4/2015 8:47:41 AM
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5 Output Ripple Voltages

The output ripple voltages are shown in the plots below.

5.1 85Vac: 5V/35mA:

File Verical Timebase Triguer Display Cursors Measure Math Analysis Utilities Help
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5.2 85Vac: no load:
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Page 8 of 13 Power Management Solutions



3/4/2015

PMP10994 Rev A Test

‘.’? TEXAS

Results INSTRUMENTS

5.3 120Vac: 5V/35mA:

File

Vertical Timehase Trigger Display Cursors

Measure Math Analysis Ulilities Help

.LeCroy

5.4 120Vac: no load:

File

Cursors

Vertical Timebase Trigger Display

rigger (A

200 psidiv | Stop -23mv
100 MS/s | Edge Positive

3412015 7:26:47 AM
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5.5 130Vac: 5V/35mA:

File Vertical Timebase Trigger Disp Cursors Measure Math Ana Utilities  Help

i
figger  GBOD)
200 psidiv | Stop -23mv
L 200 kS 100 MS/s | Edge Positive
LeCroy 3412015 7:27:35 AM

5.6 130Vac: no load:

File Vertical Timebase Trigger Displ. Cursors Measure Math Al Utilities Help

imehase 0.00 ms|

250 kS

31412015 7:27:49 AM
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6 Load Transient
The image below shows 5V,; voltage response to a 10mA to 35mA load transient at 120V ,c/60Hz.

File Vertical Timebase Trigner Display Cursors Measure Math Analysis Utilities Help

T
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7 Switching Waveforms
The images below show key switching waveforms of PMP10994RevA. The waveforms are measured with
35mA full load.

7.1 Diode D3 @ 85Vac/60Hz

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

Fy
imebase 2 ps] [Trigger
50.0 ps/div | Stop
450.0 ¥ ofst 250 kS 500 MSis JEdge
LeCroy 3/4i2015 8:38:54 AM

7.2 Diode D3 @ 120Vac/60Hz

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

imebase 2 ps] [Trigger [C3[DC)
50.0 ps/div | Stop 1620%
250 kS 500 MS/s §Edye Positive

31412015 8:39:45 AM
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7.3 Diode D3 @ 130Vac/60Hz

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Ulilities Help

Tigger GO
50.0 psidiv | Stop 1770Y
250 kS 500 MS/s fEdge Posttive

3412015 8:40:23 AM

Page 13 of 13 Power Management Solutions



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

