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[COUNT] RefDes [Value [Description [Size [Part Number [Mmfr [Area
4 C1,C2,C11,C12 1uF Capacitor, Ceramic, 6.3V, X5R, +/-15% 0603 Std Std
1 C10 100pF Capacitor, Ceramic, 100-pF, 50-V, C0G, 10% 0603 C1608C0G1H101J TDK
1 Ci13 0.01uF Capacitor, Ceramic, 6.3V, X5R, +/-15% 0603 Std Std
2 C3,C4 10uF Capacitor, Ceramic, 6.3V, X5R, 10% 0603 C1608X5R0J106KT TDK
1 C5 47uF Capacitor, Ceramic, 10V, X5R, 20% 1812 C4532X5R1A476M TDK
1 C6 4.7uF Capacitor, Ceramic, 4.7-uF, 6.3-V, X5R, 20% 0805 Std TDK
1 C7 27pF Capacitor, Ceramic, 27pF, 50-V, X7R, 5% 0603 Std Std
1 C8 22uF Capacitor, Ceramic, 22-uF, 6.3-V, X5R, 20% 0805 C2012X5R0J226M TDK
1 C9 180pF Capacitor, Ceramic, 180pF, 50-V, COG, 5% 0603 Std Std
2 J1,J2 PTC36SAAN Header, 2-pin, 100mil spacing, (36-pin strip) 0.100x 2 PTC36SAAN
1 J4 2510-6002UB Connector, Male Straight 2x10 pin, 100mil spacing, 4 Wall 0.338 x 0.788 2510-6002UB 3M
1 L1 1uH Inductor, SMT, 1.6A, +30% 0.118 x 0.118 LPS3010-102NLC Coilcraft
1 L2 10uH Inductor, SMT, 1840mA, 85-milliohm 0.250 x 0.250 itMSS6132-103MLB  Caoilcraft
1 R1 162k Resistor, Chip, 162K, 1/16W, 1% 0603 Std Std
1 R2 324k Resistor, Chip, 324K, 1/16W, 1% 0603 Std Std
1 R3 iM Resistor, Chip, 1/16W, 1% 0603 Std Std
2 R4,R5 10k Resistor, Chip, 1/16W, 1% 0603 Std Std
1 R6 562k Resistor, Chip,562k-Ohms, 1/16-W, 1% 0603 Std Std
1 R7 100k Resistor, Chip, 100k-Ohms, 1/16W, 5% 0603 Std Std
1 R8 100k Resistor, Chip, 100k-Ohms, 1/16-W, 1% 0603 Std Std
1 Ul TPS71701DCK IC, 150mA, Low Iq, Wide Bandwdth, LDO Linear Regulators SC70 TPS71701DCK TI
1 u2 TPS62353YZG IC, 3MHz Synchronous Step Down Converter with 12C, 800mA CSP-12 TPS62353YZG Tl
1 U8 TPS62200DBV IC, Switching Buck Converter, 1.8-V, 300-mA SOT23-5 TPS62200DBV Texas Instruments
1 U4 TPS3808G12 IC, Low Quiescent Current Programmable, 1.2-V, Delay Time 1ms to10s SOT23-6 TPS3808G12DBVR TI
1 U5 TPS73218DBV IC, 250mA, Low Iq, Wide Bandwdth, LDO Linear Regulators SOT23-5 TPS73218DBV TI
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The following test report includes measurements for the following output voltage rails using a 5V input:

This design meets the power sequencing requirements required by OMAP-L137 / C6747 /| C6745 /

C6743.
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-load regulation

TPS 62200 - DCDC (3.3V @ 0.165A)
-output ripple

-load transient response

-switch node

-efficiency

-load regulation
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START UP WAVEFORM

Ch 1: 1.2V LDO (unloaded); TPS71701
Ch 2: 1.2V DCDC (unloaded); TPS62353
Ch 3: 3.3V DCDC (unloaded); TPS62200
Ch 4: 1.8V LDO (unloaded); TPS 73218

2 Zmz 2By 3 Zms 2oy M 2ms2oom v STOFPED
Fig 1: Start Up waveform with outputs unloaded
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Ch1:1.2V @ 0.06A LDO; TPS71701
Ch2:1.2V @ 0.6A DCDC; TPS62353
Ch 3: 3.3V @ 0.165A DCDC; TPS62200
Ch 4: 1.8V @ 0.05A LDO; TPS73218

| | . | | |

2 Zms 2. ER N 3 2 ms 2.68 W :] 2 ms 288 W STOPFED
Fig 2: Start Up waveform with outputs fully loaded



ZHCAOQ099 - 3/24/2010 ¢ TEXAS
OMAP-L137/ C6747 /] C6745/ C6743 INSTRUMENTS

TPS62353, TPS62200, TPS71701, TPS73218 Test Report

TPS 71701 - LDO (1.2V @ 0.06A)

OUTPUT RIPPLE (TPS 71701)

M B ps 58 mA AUTO
Fig 3: Output Ripple 1.2V @ 0.06A TPS 71701 LDO, 5Vin



ZHCAOQ099 - 3/24/2010 ¢ TEXAS
OMAP-L137/ C6747 /] C6745/ C6743 INSTRUMENTS

TPS62353, TPS62200, TPS71701, TPS73218 Test Report

LOAD TRANSIENT RESPONSE (TPS 71701)

L T
4 $
1 50 ms ZB_Brn'-.-'A :] 5@ ms B mA O AUTO
Fig 4: Load transient response on TPS71701, 1.2V output (Ch1) for load step 20mA to 60mA (Ch4 -33% to 100%),
at low line 3.6Vin

»

[ - Lﬁ#ll!l g

” I T o
1 58 ms 20 0md ] 58 ms 50 mA AUt

Fig 5: Load transient response on TPS71701, 1.2V output (Ch1) for load step 20mA to 60mA (Ch4 -33% to 100%),

at high line 6Vin
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TPS 62353 - DCDC (1.2V @ 0.06A)

Set to operate in fixed PWM mode in all test cases with 3 MHz. TPS 6235x in fixed PWM mode gives best load and
line response, and reduced ripple at the expense of reduced light load efficiency. This default mode is used in these
tests.

Using the 12C interface, the control registers can be configured for fast or light pulse frequency modulation mode to
increase efficiency at very light load and to reduce quiescent current. Using the control registers, the TPS 6235x is
also reconfigurable for adjustable slew rate of the start up ramp; synchronization with external clock; and for active
discharge of output capacitor in shutdown, as well as dynamic voltage scaling between active and sleep mode.

OUTPUT RIPPLE (TPS 62353)

Full load, high line
Trigger lewel AC 15.BmY

N5 ps 208 mA AUTO
Fig 6: Output Ripple 1.2V (Ch1) @ 0.6A (Chd) TPS 62353 DCDC, Highline 6Vin
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Light load, high line

5 ops ZB_m'u' :] 5 ops 208 mA 0 AuTO
Fig 7: Output Ripple 1.2V (Ch1) @ 0.05A (Ch4) TPS 62353 DCDC, Highline 6Vin

—_

Full load, low line

bl = Y

5 ps 2_BAm'u' N 5ps 2o mA [ AuTO
Fig 8: Output Ripple 1.2V (Chl) @ 0.6A (Ch4) TPS 62353 DCDC, Lowline 3.6Vin
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Light load, low line

=

B

5 ps 2B_B‘m'u' :] 5 ps 208 mA a AUTO
Fig 9: Output Ripple 1.2V (Ch1) @ 0.14A (Ch4) TPS 62353 DCDC, low line 3.6Vin

—

1- 5 ps ZB_m'u' 1l 5 ps 200 mA a AUTO
Fig 10: Output Ripple 1.2V (Chl) @ 0.05A (Ch4) TPS 62353 DCDC, low line 3.6Vin
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LOAD TRANSIENT RESPONSE (TPS 62353)

Highline

4

'I_ E me 20 Bmy 1 B ms 2008 mA [ puTo
Fig 11: Load transient response on TPS62353, 1.2V output (Ch1) for load step 300mA to 600mA (Ch4 - 50% to
100%), at high line 6Vin

4

'I_ 5 ms 2B_BAm'u' :] E ms Z0E mA O AUTO
Fig 12: Load transient response on TPS62353, 1.2V output (Ch1) for load step 150mA to 600mA (Ch4 - 25% to
100%), at high line 6Vin
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Low line

4

'I- 5 ms 28.Bmy fl 5 ms 2080 mA 0 AUTD
Fig 13: Load transient response on TPS62353, 1.2V output (Ch1) for load step 300mA to 600mA (Ch4 - 50% to
100%), at low line 3.6Vin

4

'I- 5 ms 20.0m 5 ms 200 mA [ auTo
Fig 14: Load transient response on TPS62353, 1.2V output (Ch1) for load step 80mA to 600mA (Ch4 - 15% to
100%), at low line 3.6Vin
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SWITCH NODE (TPS 62353)

TPS62353 exhibits a characteristic duty cycle jitter. It operates in fixed PWM mode.

4 1 ps 208 mA AUTO
Fig 15: Switch node 1.2V @ 0.6A with 5Vin



ZHCAQ99 - 3/24/2010 Q’ TEXAS
OMAP-L137/ C6747 /] C6745/ C6743 INSTRUMENTS

TPS62353, TPS62200, TPS71701, TPS73218 Test Report

EFFICIENCY (TPS62353)

1.2V@0.6A Efficiency vs. Load Current

85%

80% -

75% -

Efficiency
N
S
]

65% -

60% T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6

Load Current (A)

Fig 15: Efficiency of TPS62353 in Fixed PWM mode with 5Vin
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LOAD REGULATION ( TPS 62353)

1.2V@0.66A Output Voltage vs. Load Current

1.199
S
o 1.198
o))
s
©°
>
=
e 1.197 = =
>
@)
1.196 ‘ ‘ ‘ ‘ ‘
0 0.1 0.2 0.3 0.4 0.5 0.6

Load Current (A)

Fig 16: Load Regulation of TPS 62353 running in fixed PWM mode with 5Vin
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TPS 62200 — DCDC (3.3V @ 0.165A)

TPS 62200 has a 1-Mhz fixed frequency pulse width modulation (PWM) at moderate to heavy loads. For light loads,
it automatically switches to the pulse frequency modulation (PFM) to increase efficiency. The current threshold for
which the converter changes operation mode depends on input voltage and also if discontinuous conduction is
detected.

OUTPUT RIPPLE (TPS 62200)

No load

2 ms 208 mA AUTO
Fig 18: Output Ripple 3.3V (Chl) @ no load (Ch4) TPS 62200 DCDC, Highline 5Vin, converter in PFM mode
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Full load, high line

A & ps 100 mA SINGLE
Fig 17: Output Ripple 3.3V (Chl) @ 0.165A (Ch4) TPS 62200 DCDC, Highline 6Vin, converted in PWM mode

Light load, high line

020 ws 188 mA ALTO
Fig 19: Output Ripple 3.3V (Chl) @ 0.05 (Ch4) TPS 62200 DCDC, Highline 6Vin, converter in PFM mode
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Heavy load, low line

a%h,\/\ f A \ mvf\wnwhwlw

120 ps 28.0m0 B 28 ps 180 mA 0 STOPPED
Fig 20: Output Ripple 3.3V (Chl) @ 0.165 (Ch4) TPS 62200 DCDC, Low Line 3.6Vin, converter in PWM mode

Light load, low line, worse case

1 | (f\vﬂv/,\, i V AN s

120 ps 20,000 I 20 ps 108 A [ STOPPED
Fig 21: Output Ripple 3.3V (Chl) @ 0.04 (Ch4) TPS 62200 DCDC, Low Line 3.6Vin, converter in PFM mode
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LOAD TRANSIENT RESPONSE (TPS 62353)

Highline

=

—

[l 28 ms 500y 4 28 ms 108 mA

o

AUTO

Fig 22: Load transient response on TPS62200, 3.3V output (Ch1) for load step 40mA to 165mA (Ch4 - 25% to

100%), at high line 6Vin
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4Vin

1 260 ms 20 .GmY E]AZEI ms 1EE mA O RUTO
Fig 23: Load transient response on TPS62200, 3.3V output (Ch1) for load step 40mA to 165mA (Ch4 - 25% to
100%), at high line 4Vin
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Low Line

i
b il b
' T T | ee——ir ——‘ |1 |
=
4,"'-*""-"-"-"-“'] -
1 20 ms 20 @m0y E]AZEI ms 1HE mA L AUTO

Fig 24: Load transient response on TPS62200, 3.3V output (Ch1) for load step 40mA to 165mA (Ch4 - 25% to
100%), at high line 3.6Vin
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SWITCH NODE (TPS 62200)

4 5 ps 108 mA STOPPED
Fig 25: Switch node, PWM mode 5 V input, 3.3V@0.165A

Power Save Mode, No load

A B ps 180 mA ALITD
Fig 26: Switch node 5 Vin, 3.3V with no load
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EFFICIENCY (TPS62200)

3.3V @ 0.165A Efficiency vs. Load Current
5Vin

96%
94% -
92% -
90% -
88% -
86U -
84% - |

82% -
80%

Efficiency

0 0.05 0.1 0.15 0.2 0.25
Load Current (A)

Fig 27: Efficiency of TPS62200 with 5Vin
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LOAD REGULATION (TPS62200 )

At light load, TPS 62200 implements dynamic voltage positioning by increasing the ouput voltage by about 0.8%
above its nominal value to mitigate against the voltage drop that may occur during a load transient from light load to
full load..

3.3V @ 0.165A Output Voltage vs. Load Current
5Vin

T

|

|

|

|

|

|

|

|

|

|

|

|

|

|
T
|

|

|

|

|
,,,,,,,,,,,,,,,,,,,,,, -
|

|
T
|

|

|

|

325 : T T T
.05 0.1 0.15 0.2 0.25
Load Current (A)

Fig 28: Load Regulation of TPS 62200 5Vin
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