EV2169-RH-00A

6V, Dual 3A/1A or 2A/2A
Low 1Q, Synchronous Buck
with PG and SS

Evaluation Board

The Future of Analog IC Technology a

DESCRIPTION

The EV2169-RH-00A is an evaluation board for
the MPQ2169, an internally compensated, dual,
PWM, synchronous, step-down regulator that
operates from a 2.7V to 6V input and generates
an output voltage as low as 0.6V.

The MPQ2169 can be configured as a 2A/2A or
3A/1A output current regulator and is ideal for
powering portable equipment that runs on a
single-cell lithium-ion (Li+) battery due to a low
60uA quiescent current.

The MPQ2169 integrates dual, 55mQ, high-side
switches and 20mQ synchronous rectifiers for
high efficiency without an external Schottky
diode. The MPQ2169 has peak-current-mode
control and internal compensation and is
capable of low dropout configurations. Both
channels can operate at 100% duty cycle.

Fault condition protections include cycle-by-cycle
current limit and thermal shutdown.

The EV2169-RH-00A is assembled and tested
with a QFN-18 (2.5mmx3.5mm) package.

ELECTRICAL SPECIFICATIONS

Parameter Symbol Value Units
Input Voltage Vin 2.7-6 V
Output Voltage Vour 1.8/1.2 V
Output Current lout 3/1 or2/2 A

FEATURES

2.7V to 6V Operating Input Range

3A/1A or 2A/2A Output Current
Programmed Frequency up to 3MHz
External Sync Clock Up to 3MHz

180° Phase Shifted Operation

PG Indicators

External SS and Track

Adjustable Advanced Asynchronous Mode
(AAM) or Forced Continuous Conduction
Mode (CCM)

Peak Efficiency >90%

Output Adjustable from 0.6V to VIN

100% Duty Cycle Operation

Fully Assembled and Tested

APPLICATIONS

Small/Handheld Devices

DVD Drivers

Smart phones and Feature Phones
Battery-Powered Devices

Portable Instruments

All MPS parts are lead-free, halogen-free, and adhere to the RoHS directive.
For MPS green status, please visit the MPS website under Quality
Assurance.

“MPS” and “The Future of Analog IC Technology” are registered trademarks of
Monolithic Power Systems, Inc.
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EV2169-RH-00A EVALUATION BOARD
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EVALUATION BOARD SCHEMETIC
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EV2169-RH-00A BILL OF MATERIALS

RefDes Value | Description Package Manufacturer | Manufactuer_P/N
C1A, C1C,
C2A, C2B 22uF | Ceramic Cap;16V;X5R 0805 muRata GRM21BR61C226ME44L
C2C, C2D
C1B, C1D 0.1yF | Ceramic Cap;16V;X7R 0805 muRata GRM219R71C104KA01D
C3,C4 1.5nF | Ceramic Cap;50V;X7R 0603 muRata GRM188R71H153KA01D
C5 0.1yF | Ceramic Cap;16V;X5R 0603 muRata GRM188R61C104KA01D
Ce, C7, C8,
co,c10,c11 | NS
Inductor; 1.5uH; :
L1, L2 1.5uH 15.8m: 9.1A SMD Coilcraft XFL4020-152MEB
R1,R3,R6,
R8,R9, : iatr-q0/ -
R10R12, 100K | Film Resistor;1%; 0603 Yageo RC0603FR-07100KL
R17,R19
R5,R7 10 Film Resistor;1%; 0603 Yageo RC0603FR-0710RL
R2, R4, R13,
R14,R15, NS
R16
R11 75K | Film Resistor;1%; 0603 Yageo RCO0603FR-0775KL
QFN-18
U1 Step-Down Converter (2.5x3.5mm) MPS MPQ2169GRH
CN1 Connector; 2.54mm; any
VIN,
VEMI,GND, Test .
GND, VOUT4, | Point 2.0 Golden Pin HZ
VOUT2
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EVB TEST RESULTS

EV2169-RH-00A- 6V, DUAL 2A/2A OR 3A/1A SYNCHRONOUS BUCK EV BOARD

Vin = 5V, Vour1 = 1.8V, Vourz = 1.2V, L1 = L2 = 1.5pH, Fsw = 2.25MHz, T, = 25°C, unless otherwise

noted.

Efficiency vs. Load
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EVB TEST RESULTS

Vin =5V, Vouti = 1.8V, Vour2 = 1.2V, L1 = L2 = 15|JH, Fsw = 2.25MHz, T, = 25°C, unless otherwise
noted.

Steady State Steady State Steady State
IOUT1=IOUT2=O’ AAM Mode IOUT1=|OUT2=O’ Forced CCM Mode IOUT1=|OUT2=2A
......... Ty PR e Rt
V /AC Lo e o Lo
oy, 2 o mamiine]  OUT2IAC i g s b it ol 4 o iy d Vout2/AC ghw, i, i A iy o
: : S0 10mvrdiv. 10mV/div. S
ok o o )E L ] el
[ : ubsoas I o[ ILo ol o
200mA/div. : ) soomavdiv. | : 1AV, i
el o IR Vsw2 Vsw2 o o
SVidiv. rrrpid i 5V/div. 5V/div. P
\qOOUU//:C VouTt1/AC VouT1/AC &
mvidiv. 10mV/div. 10mV/div.
It F | i ] IL1gf IL1
200mA/div. = 1 500mA/div. 1A/div.
Vews b ; ;
b T T Vswi Vswi
5V/div. Lo L 5V/div. ¥ 5V/div.
1ms/div. 400ns/div. 400ns/div.
Steady State Start-Up through V|N Start-Up through V|N
IOUT1=3A’ IOUT2=1A IOUT']:IOUTZ:O' AAM Mode IOUT1=IOUT2=O’ Forced CCM Mode
e P ———————— ey . v [T
VOUTZ/AC@ y . N . o V|N M" . - AlN . A A . .
2mV/div. | S 5V/div. Bf : 1 : 4 '\5/V/d""§""'/r T
’ * " 3 : : : OUT2@ : : : : .
I | e e e Vouta of : $o : : NPt e SR SOOI
1A/div. gt 1V/div. : e :
. d L2 @ 500mA/div. Foiiee ST
Vswar 500mA/div. vV
5Vidiv. Vswz svidhe
5V/div. :
VourAC Vour, . . . Vour T
2mV/div. 1V/div. . : S 1V/div, Fpmmmmsmmen T P,

L1 L1 o] [ L1 _
1A/div. i 1 500mA/diy. T TR " A 500mA/div. | B
V. . Vswi
5\\//%/:0% : TR 5V?(\j,ivv1_ Wtw 5V/div. fi
200ns/div 400ps/div 400ps/div
Start-Up through V|N Start-Up through V|N Shutdown through VN
lout1=louT2=2A lout1=3A, lloyr=1A lout1=louT2=0, AAM Mode
IN . . " IN . . V
5V/div. EW - i v B e T 5V/di|\';f@' .....
VouT2 e : ; : . I b SDER TSN o T 4
idiv. | : : MG E Vour2
2 fo.: . i vV, B AVIivizd R
2A/div. B : ouT2 L2l
Vgyyo Tl RSN 1\\///le-@ 50mA/AV. bl
Svidiv. Y 4 : AL V S\ 2 ffeuomsimssemsimpursiind
W o / . Svidiv. 2vidiv.o f |
Vouti : : : ILq v, :
Vi B " * ; f/A/div.R"' vl S
L : : / K : WL
2A: B : v rAi SINEI 50mA/div.
SW1 7 - : I Vg1 H : ! Vaw1z ; L
SVidiv. . svia, _ 2Vidv. .
400ps/div 400ps/div 200ms/div
EV2169-RH-00A Rev. 1.0 www.MonolithicPower.com 6
9/13/2017 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2017 MPS. All Rights Reserved.



mes.

EVB TEST RESULTS
Vin =5V, Vours = 1.8V, Vourz = 1.2V, L1 = L2 = 15|.1H, Fsw = 2.25MHz, T = 25°C, unless otherwise

noted.
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EVB TEST RESULTS

EV2169-RH-00A- 6V, DUAL 2A/2A OR 3A/1A SYNCHRONOUS BUCK EV BOARD

Vin =5V, Vouti = 1.8V, Vour2 = 1.2V, L1 = L2 = 15|JH, Fsw = 2.25MHz, T, = 25°C, unless otherwise

noted
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EVB TEST RESULTS

Vin =5V, Vouti = 1.8V, Vour2 = 1.2V, L1 = L2 = 15|JH, Fsw = 2.25MHz, T, = 25°C, unless otherwise
noted.
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QUICK START GUIDE

1.

Connect the positive and negative terminals of the load to the VOUT and GND pins, respectively.
Be aware that electronic load represents negative impedance to the regulator and if set it to a too
high current, the SCP protection may be triggered at startup.

Preset the power supply output to expected value (2.7V to 6V), and then turn it off.

Connect the positive and negative terminals of the power supply output to the VIN and GND pins,
respectively.

Turn the power supply on, the MPQ2169 will automatically startup.
To use the Enable function, apply a digital input to the EN pin. Drive EN higher than 1.6V to turn on

the regulator, drive EN less than 0.4V to turn it off.

The oscillating frequency of MPQ2169 can be programmed by an external frequency resistor Rereo.
The relationship between the oscillator frequency and Rrreq is shown in the schematic.

To use the Sync function, apply a 350kHz to 3MHz clock to the FREQ pin to synchronize the
internal oscillator frequency to the external clock. The rising edge of the channel 1 clock is
synchronized to the external clock rising edge, while the channel 2 clock remains at 180° out-of-
phase to channel 1. Considering the parasitic capacitance of the pad, the pulse is recommended to
be longer than 100ns.

Use JP1 to choose AAM/CCM mode at light load. Connecting the jumper to VCC to set the device
to forced CCM mode; while connecting the jumper to GND to the set the device to AAM mode.

The output voltage is set by the external resistor divider. Choose 100 kQ Rt to stable the loop. Ryp
is estimated to be 100kQ. Rpown can then be calculated with equation below:

R
RDOWN = vV =
ouT _1q
0.6V
MPQ2169 Vour
Rt Rup

FB

Rpown

Below table lists the recommended feedback resistor values for common output voltages.

Vout(V) Rt(kQ) Rup(kQ) | Roown(kQ)
1.2 100 100 100
1.5 100 100 66.5
1.8 100 100 499
2.5 100 100 31.6
3.3 100 100 22.1

NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee that third
party Intellectual Property rights are not infringed upon when integrating MPS products into any application. MPS will not
assume any legal responsibility for any said applications.
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