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Product Specification
IXD2140

Synchronous Step-Up PFM DC/DC Converter

FEATURES
e Operating Input Voltage Range: 0.9 V ~
55V

e Output Voltage Range: 1.8 V~5.0 V with
(0.1 V increments, accuracy + 2.0%)

¢ Built-in Switching NMOSFET (0.6 Q) and
Synchronous Rectification PMOSFET (0.65
Q)

e Low Operating Supply Current: 6.3 yA
¢ High Speed Transient Response

¢ Load Disconnect Function (IXD2140A)
¢ Bypass Mode (1XD2140C)

¢ Small Package: SOT-25 and USP-6EL
e EU RoHS Compliant, Pb Free

APPLICATION

e Mouse, Keyboards
e Cameras, VCRs
e Remote Control
e Game Consoles

TYPICAL APPLICATION CIRCUIT

Cin

4.7 ui

o Various portable equipment

DESCRIPTION

The 1XD2140 IC is a step-up synchronous PFM DC/DC
converter with internal 0.6 Q N-channel switching and 0.65
Q P-channel synchronous rectifier transistors.

PFM control enables a low quiescent current, making the
IXD2140 ideal for portable devices that require high
efficiency.

This IXD2140 converter maintains stable operation with low
ESR ceramic capacitors at input and output.

The 1XD2140 converter can start from 0.9 V input voltage if
the output voltage is set to 3.3 V and load current is less
than 1 mA, which allows use of the IXD2140 converter in
applications powered from a single alkaline or nickel-metal
hydride battery.

The output voltage is factory preset from 1.8 V to 5.0 V
(£ 2.0%) in steps of 0.1 V.

The Load Disconnect Function to break continuity between
the input and output at shutdown protects both battery and
load from uncontrolled operation (IXD2140A).

A bypass mode function to maintain continuity between the
input and output (IXD2140C) keeps battery connected to
load, if it is important.

TYPICAL PERFORMANCE CHARACTERISTIC

Efficiency vs. Output Current
IXD2140A331MR-G, Vour = 3.3 V
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Unless otherwise stated, Vgar=Vce=1.5V

1) Vourm - Nominal Output Voltage

2) Vour - Effective Output Voltage, ripple component including.
3) Rixe = (Vix - Vour) / 200 mA
4) EFFI = [{(Output Voltage) x (Output Current)] / [(Input Voltage) x

(Input Current)}] x 100%
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ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATINGS UNITS
VOUT Voltage VOUT -03~70 \Y
Lx Pin Voltage Vix —0.3~Vour+0.3o0r7.0V" \Y
Lx Pin Current lx 700 mA
BAT Pin Voltage Vear -03~7.0 \'%
CE Pin Voltage Vee -03~7.0 \%
L SOT-25 250
Power Dissipation Po mwW
USP-6EL 120
Operating Temperature Range Torr —-40~+85 °c
Storage Temperature Range Tste —-55~+125 °c
Note:
* All voltages measured in respect to GND.
1) The maximum value should be either Vour+ 0.3 V, or +7.0 V, which is the lowest.
ELECTRICAL OPERATING CHARACTERISTICS
IXD2140A/C Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT CIRCUIT
Input Voltage Vear 5.5 \
2) Veuw = 1.5V, Voltage to start oscillations,
Output Voltage Voure) while Vour is decreasing E1 v o
Operating Start Voltagee’ Vsr lour=1mA, - 0.9 Vv @
Operating Stop Voltage” Vhip R.=1kQ - 0.7 Vv @
Supply Current la Oscillations stop, Vour = Vourm + 0.5V " E2 MA ®
Input Pin Current IBAT VOUT = VOUT(T) +05V n - 0.25 1.0 [JA ®
Standby IXD2140A IsteA Vet = Vix = Vourm", Vour = Ve = 0 - 0.1 1.0 pA @
Current IXD2140C ISTBC VBAT = V|_)< =55 V, VCE=0 3.5 6.1 [JA ®
Lx Leakage Current ILxL VBAT = V|_)< = VOUT(T)1), VOUT = VCE =0 = 0.1 1.0 [JA ®
Switching Current Limit lpem lour =3 mA 295 350 405 mA @
Maximum ON Time tON_MAX VPULL =15 V, VOUT = VOUT(T) X 0.981) 3.1 4.6 6.0 us @
Lx P-Channel Switch ON VBAT = VLX = VCE = VOUT(T) +0.5 V‘IJ
Resistance® Ruxe lout = 200 MA E3 Q @
Lx N-Ch | Switch ON
RXeSiS%naCnene Switch O RLXN VBAT = VCE =33 V, VOUT =17V 0.6
CE “High” Voltage Veen Vear = VeuL = 1.5V, Vour = V ourm x 0.98" 0.75% 5.5 v ®
CE “Low” Voltage Vee Vear = Veu = 1.5 V, Vour = Vourr x 0.98" 0 0.3” v ®
CE “High” Current ICEH VBAT = VCE = V|_)(= VOUT =55V -0.1 0.1 lJA 0)
CE “Low” Current ICEL VBAT = V|_x = VOUT =55 V, VCE =0V -0.1 0.1 lJA 0)
.. 4) VBAT = VCE =1.8 V, VOUT(T) =25 V1), o,
Efficiency EFFI lour = 30 MA 81 %o @
- ianey? Vear = Ve = 1.8 V, Vourm = 3.3 V7, o
Efficiency EFFI lour = 30 MA 85 %o @
Efficiency® EFFl | Vear= Voe = 1.8V, Vourm =5.0V, 86 % ®
IOUT =30 mA
NOTE:

5) Rixy measurement method is shown in the circuit diagram.

6) Minimum Input voltage, at which output voltage reach
programmed value

7) Maximum Input voltage, at which output voltage falls below

programmed value
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ELECTRICAL OPERATING CHARACTERISTICS (Continued)

The dissipation pad for the USP-6EL package

should be solder-plated in recommended

mount pattern and metal masking to enhance

mounting strength and heat release. If the pad

needs to be connected to other pins, it should

SYMBOL E1 E2 E3
PARAMETER OTPUT VOLTAGE SUPPLY CURRENT LX SWITCH P-CHANNEL
ON RESISTANCE
UNITS, V UNITS, V UNITS, pA UNITS, Q
1.8 1.764 1.836
1.9 1.862 1.938
2.0 1.960 2.040 6.1 9.4 0.84 1.08
2.1 2.058 2.142
2.2 2.156 2.244
23 2.254 2.346
24 2.352 2.448
25 2.450 2.550
2.6 2.548 2.652 6.2 9.7 0.75 0.97
2.7 2.646 2.754
2.8 2.744 2.856
2.9 2.842 2.958
3.0 2.940 3.060
3.1 3.038 3.162
3.2 3.136 3.264 6.3 10.0 0.65 0.85
3.3 3.234 3.366
34 3.332 3.468
35 3.430 3.570
3.6 3.528 3.672
3.7 3.626 3.774 6.4 10.2 0.61 0.78
3.8 3.724 3.876
3.9 3.822 3.978
4.0 3.920 4.080
4.1 4.018 4.182
4.2 4.116 4.284 6.5 10.4 0.57 0.74
4.3 4.214 4.386
4.4 4.312 4.488
4.5 4.410 4.590
4.6 4.508 4.692
4.7 4.606 4.794
78 2704 2896 6.7 10.7 0.53 0.72
4.9 4.802 4.998
5.0 4.900 5.100
PIN CONFIGURATION
Lx Vour
GNDS6 [ | (1 Ly
NC5| | |2 Vour
CE4|] [1|3 Vear
CE GND  Vaar be connected to the pin No.6 (GND).
SOT-25 USP-6EL
(TOP VIEW) (BOTTOM VIEW)
PIN ASSIGNMENT
PIN NUMBER
USP-6EL | SOT-25 PIN NAME FUNCTIONS
1 5 Lx Switching Node
2 4 Vour Output Voltage
3 3 Veat Power Input
4 1 CE Chip Enable; CE = LOW - standby mode, CE = High —Active mode
5 - NC No Connection
6 2 GND Ground
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BLOCK DIAGRAM

Cpi Parasitic Diode
2 R g Controller V_O_UT
Current Sense $ " &VOUT
PFM CL i

Discharge

: Comparator -
ng Buffer Driver

E

and L
— >—{ PFM Controller F Inrush Curent
Protection _Hi

T v D<] GND
CE CE and Bypass
Eﬂ Controller Logic
Hysteresis UVL

Vog Veat- Vout Detector ‘

é_‘ ! DX Vear

ouT

Comparator

Diodes inside the circuits are ESD protection diodes and parasitic diodes.
The IXD2140A and 1XD2140C do not have the C, discharge function.
The 1XD2140Axx1 and IXD2140Cxx1 do not have the UVLO function.

BASIC OPERATION

The IXD2140 IC consists of a Reference Voltage source, a PFM comparator; an N-channel switching transistor, a
P-channel synchronous rectifier transistor, a current sense circuit, a PFM control circuit, a CE control circuit, and
other blocks (refer to the block diagram).

The IXD2140 operates in a burst mode to maximize efficiency at wide range of the input voltages and output
currents. In addition, this mode guarantees excellent transient response, which allows use of small ceramic
capacitors to create a compact, high-performance boost DC/DC converter.

The synchronous rectification allows utilize maximum energy stored in inductor to achieve high efficiency at low and
high load.

However, burst mode is associated with ripple noise at the output voltage required to trip PFM comparator.
Therefore, effective output voltage Vourg includes ripple component that should be taken in to consideration by
designers and carefully evaluated before using in the actual product. Typical curves for Lx and Vgoyr pins shown
below.

Vear=Vee =2.0V, Vour= 3.3V, lour =20 mA, L = 4.7 uH, C_ = 10 pF, Ta = 25 °C Vear =Vee=2.0V, Vour = 3.3V, lour = 70 mA, L = 4.7 uH, C_ = 10 F, Ta = 25%C
~ o= == — H o g | o gr— P —
- A -
] Vix ! | Vix
— — — — — - - - —
e Vx:2Vidiv
vV, oltage
Vour Voltage - - Vi — ' ;i Vour50mVidiv
Average e T o e e T iy Y ey O .
:::::.;'::::::‘:’:E::';'r:'_':::‘_':‘:-:::;3:::::::____;‘.d,g_ _____ v - o e i . e Sy gl Ix:200m Aidiv
Voorg | = - 3 - . =
OUT(E)
A / A ANA AA/
/ /\\ 1 ,'/\ //\,/ \/\\ / \/ \/ / \(/\/ \ A
/ / S 7\ / / \ / \ /
/ lix y \ £l \ \ iy Ao / \ /
2[us/div] 2[ps/div]

Reference Voltage Source (Vrge)
The Reference Voltage source provides the internal reference to ensure stable output voltage of the DC/DC
converter.
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PFM Comparator

The PFM Comparator compares reference voltage with feedback signal, which is an output voltage divided by
internal resistive divider. If value of the feedback signal falls below Vrgr, PFM Comparator turns on PFM Controller
to start pulse sequence and charge output capacitor C,. When value of the feedback signal becomes higher than
Vrer, PFM Comparator turns off PFM Controller, which stops pulse sequence.

Current Sense circuit

The current sense circuit monitors the inductor current flowing through the N-channel transistor connected to the Ly
pin, when this transistor is ON.

When inductor current becomes equal Ipry value, Current Sense circuit sends signal to the PFM Controller, which
turns OFF the N-channel transistor and turns ON the P-channel synchronous rectifier transistor. However, if the
load becomes much larger than the energy provided by converter, the Vot voltage falls below Vgar voltage. At this
condition, controller cannot regulate inductor current, which may exceed Ipry value and destroy P-channel
transistor.

PFM Controller

The PFM Controller operates N-channel and P-channel transistors through Buffer Driver to keep output voltage
stable, adjusting on/off time dynamically in respect to load. If energy provided to the load in a single pulse is
enough to trigger PFM comparator, PFM controller stops generating pulses until output voltage falls below PFM
Comparator’s threshold. After that, PFM controller generates next pulse. Pulse frequency depends on load,
increasing with the load current. However, at high load, energy provided to the load in a single pulse may be not
enough to trigger PFM comparator, and next pulse will be generated immediately after V| x pin voltage falls below
Vout. At this condition, IXD2140 operates in continues conduction mode generating sequence of pulses until PFM
Comparator will be triggered by rising output voltage.

Load Disconnection Function, Bypass Mode

When the CE pin is in a logic LOW state, the IXD2140 enters into standby mode and stops circuits required for the
boost operation.

In the standby mode, the IXD2140A turns off both the N- and P-channel transistors, which cuts off the path for
current between Ly and Vour pins, disconnecting load from voltage source. The parasitic diode control circuit
connects the cathode of parasitic P-channel synchronous rectifier transistor’s diode to the Ly pin, preventing current
flow into the load (See figure 1).

In the standby mode, the 1XD2140C version turns the N-channel transistor off, but the P-channel synchronous
rectifier transistor remains on, when V x > Vout, and the parasitic diode control circuit connects the cathode of
parasitic P-channel synchronous rectifier transistor's diode to the Vgoyr pin (See figure 2). If Vi x < Vour, the P
channel synchronous rectifier transistor is OFF and the parasitic diode cathode connected to the Voyr pin prevents
C, to discharge into Vgar source. However, during initial ~500 us after power up, the 1XD2140C parasitic diode is
connected as shown at figure 1, even if CE pin is logic LOW. After that, normal operations start.

T e e S e R T

Parasitic Diode
Controller

Parasitic Diode
Controller

Ly Pin Side © Vour Pin Side

Buffer Driver Buffer Driver

Vgat - Vout Voltage Detection Circuit
The Vgat - Vout Voltage Detection Circuit compares the Vgt pin voltage with the Vot pin voltage, and whichever is
the highest used as the IC power supply (Vpp).

In addition, if, during normal operation, the input voltage becomes higher than the output voltage, the PFM
Controller turns N-channel transistor off and the P-channel synchronous rectifier transistor on so that the input

PS036301-0615 PRELIMINARY 5
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voltage passes through to the output. When the input voltage becomes lower than the output voltage, the circuit
automatically returns to the normal boost operation. This detection circuit does not operate in the standby mode in
IXD2140A version.

Inrush Current Protection Circuitry

This circuitry limits inrush current from the V_ x pin to the Voyr pin, charging C, capacitor with stable current after
Vgat Voltage applied, until Vour voltage reaches close to Vgar. After that, Inrush Current Protection circuitry disables
with several hundred ps ~ several ms delay time, and the IC becomes operational.

The 1XD2140C starts Inrush Current protection ~500 us after power up disregard to CE pin logic state and the
IXD2140A version starts Inrush Current protection only after CE pin is set logic High.

Inrush Current Protection Characteristics shown below.

300 600
£ 550
= 250
5 500
§ i 450
&
£ 150 400
£ 350
3 100
= 300
g 50
Sl T 250
1
0 200
0.5 1.0 1.5 2.0 25 3.0 3.0 3.5 40 45 5.0 5.5

Input Voltage: V- (V)
L = 4.7 uH (VLF302512M-4R7M), Ciy = 4.7 uF (LMK107BJ475MA), C, = 10 uF (LMK107BJ106MA), loyr =1 mA, Ta = 25°C
UVvLO
This function is under development now.
C_ Discharge Function
This function is under development now.

TYPICAL APPLICATION CIRCUIT

EXTERNAL COMPONENTS
COMPONENT | VALUE MANUFACTURER PRODUCT NUMBER
L 4.7 uH TDK VLF302512M-4R7
Cin 4.7 uF TAIYO YUDEN LMK107BJ475MA
C. 10 uF TAIYO YUDEN LMK107BJ106 MA
Note:

1.  Recommended Inductor’s value is 4.7 pH; however, inductors from 4.7 uH to 10.0 pH can be used.
2. The ripple voltage will increase if tantalum or electrolytic capacitors with high ESR are used as the load capacitor C,. The operation
could also become unstable, so carefully check this in the actual product.

PS036301-0615 PRELIMINARY 6
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LAYOUT AND USE CONSIDERATIONS

1. Do not exceed the value of stated absolute maximum ratings.

2. The IXD2140 performance is greatly influenced by not only the ICs' characteristics, but also by those of the
external components. Care must be taken when selecting external components.

3. Ensure that the PCB ground traces are as thick as possible, as variations in ground potential caused by high
ground currents at the time of switching may result in instability of the IC.

4. Mount each external component as close to the IC as possible and use thick, short connecting traces to reduce

the circuit impedance.

An excessive current larger than the Iy flowing in the N- or P-channel transistors could destroy the IC.

In the bypass mode, the internal P-channel synchronous rectifier transistor is in on state to allow current flow

between Ly and Vgyr pins. However, an excessive current could destroy the P-channel synchronous rectifier

transistor.

The CE pin does not have an internal pull-up or pull-down resistors, so, do not left this pin open.

The IXD2140 is optimized for 4.7 yH inductor; however, inductors in the range from 4.7 to 10 yH can be used.

If inductors above 4.7 pH, but in this range, will be used, we recommend evaluate them before use in final

product.

9. At high temperatures, the product performance could vary causing the efficiency to decline. Evaluate this
carefully, if the product will be used at high temperatures.

10. Note that the standby leakage current of the P-channel synchronous rectifier transistor at high-temperature
operations could charge C, capacitor, increasing output voltage of the IXD2140A.

11. The output voltage ripple effect from the load current causes the average output voltage to fluctuate, so
carefully evaluate this in the actual product before use.

12. When the 1XD2140 is activated at low input voltage, it may operate at discontinues conduction mode until the
output voltage reaches about 1.7 V. The burst mode operations stats after that (See the figure below.)

o o

o N

Vear =Vee=0— 0.9V, Vour = 1.8V, lour = 1 mA, L = 4.7 uH, C, = 10 uF, Ta = 25°C

— :
QT
=R P —— = ¢ Vpar=Vee:1.0V/div

‘ 8
S il | | t Vour:1.0V/div
/ Vix:2.0V/div
1 é <
T I | | . hx200masdv
i 200[ps/div
= V,
e V=V ! ot ——] T Vaar=Vee:1.0V/div
Vi AL L, " Vour1.0V/div
i Vix:2.0V/div
e
L lix200mA/div

A
LR ————

50[ps/div]
VBAT = VCE =0-17 V, VOUT =1.8 V, IOUT =1 mA, L=47 IJH, C|_ =10 }JF, Ta=25°C

..... E i i o Vaar=Vce:1.0V/div

T o e | 5 VBAT |7 TR
‘‘‘‘ e A A DR N Vi 2.0/div
¢ ﬂ P S # S ! i 1L 200mA/div
+ 10UT |+

o1 Vear=Vee:1.0Vidiv
" Voyr:1.0Vidiv
Vy2.0V/div
ILx:200mA/div

“
B

50[ps/div]
13. If the C_ capacitance or load current is excessively high, start-up time during which the 1XD2140 operates in
discontinues conduction mode will increase.
14. If after start-up the input voltage is higher than the output voltage due high load, then the circuit automatically
enters mode with Ly pin connected to Voyr pin through P-channel transistor in ON state. When the input
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voltage becomes equal output voltage, normal operation restores, but repeated switching between modes may
cause the ripple voltage fluctuate. (Refer to the graphic below).

Vour: 100mV/div

Varr-100mV/div

i I:VLK | | | » | | | l | V:2.0V/div

200[ps/divi

15. If another power supply is connected to the IXD2140A/1IXD2140C Voyr pin, the IC could be destroyed.

16. Transitional voltage drop or rise should not exceeds IC limits to prevent its damage

17. The IXD2140A version may not start operate properly, if load current exceeds inrush current limit and output
voltage does not rise above Vgar — 0.35 V. Also at this condition, the IXD2140C version bypass mode will not

operate too.
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TEST CIRCUITS
Circuit ® Circuit ®

Waveform Test Point

Circuit @

Waveform Test Point

Circuit ®

Circuit ®

External Components, where applicable

Cin = 4.7 pF, (ceramic)

Circuit ®

Circuit @

Circuit

Waveform Test Point

Circuit ®: Lx N-channel transistor ON Resistance Measurement

L=4.7pH, Adjust Vpy until Lx pin voltage becomes 100 mV, when the

CL = 10 pF, (ceramic)) N-channel transistor is ON, and measure V1 voltage.

Circuit © Ry =— 2 g = %1 470

Reu = 100 Q BNTy1—v,, TP T vi-o01 TV

Circuit® Use an oscilloscope or other instrument to measure the Lxand V1
Reul =4.7Q voltage.
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TYPICAL PERFORMANCE CHARACTERISTICS
(1) Efficiency vs. Output Current Topr=250C

IXD2140A331MR-G (Vout = 3.3 V)
L = 4.7 pH (VLF302512M-4R7M), C= 4.7 uF (LMK107BJ475MA),C. = 10uF (LMK107BJ106MA)

100
2.5V 3 S =
= —F
g ® ¥ A
e
",L‘L'f A 3.0v N8
> /
o
=
]
o
& 40
w
20
[] L Lo L IR
0.01 0.1 1 10 100 1000

Output Current - lgyr (MA)

IXD2140A501MR-G (Vout = 5.0 V)
L = 4.7 pH (VLF302512M-4R7M), Cn= 4.7 uF (LMK107BJ475MA),C. = 10uF (LMK107BJ106MA)
100

42V e —— e,
U~ i B

7 | |
/ 37V | Vear=3.0V
60

/

40

Efficiency : EFFI (%)

20

0.01 0.1 1 10 100 1000
Output Current : g7 (MA)
(2) Output Voltage vs. Output Current

IXD2140A331MR-G (Vout = 3.3 V)
L = 4.7 pH (VLF302512M-4R7M), C= 4.7 uF (LMK107BJ475MA),C. = 10uF (LMK107BJ106MA)

IXD2140A331MR-G (Vout = 3.3 V)
L =10 pH (VLF302512M-4R7M), Cin = 4.7 yF (LMK107BJ475MA),C.= 10pF (LMK107BJ106MA)

Efficiency : EFFI (%)

100

80

25V

60 #

40

20

Vaar=1.8Y

/

0.01

01 1
Output Current

IXD2140A501MR-G (VouT = 5.0 V)
L =10 pH (VLF302512M-4R7M), Ciw = 4.7 yF (LMK107BJ475MA),CL= 10pF (LMK107BJ106MA)

Efficiency : EFFI (%)

100

80

60

40

20

10 100
= laur (MA)

1000

B e,

7 |

AT

Vear=3.0

0.01

| 10
Output Current : lgyr (MA)

IXD2140A331MR-G (Vout = 3.3 V)
L =10 pH (VLF302512M-4R7M), Ciw = 4.7 yF (LMK107BJ475MA),C.= 10pF (LMK107BJ106MA)

100

1000

38 30
= s
‘5’ 37 = £ 30
2 zlf.v 30V 3 2.5V
o 35 | e oV
& \L b
§ e e, § S— —— e .
5 33 ——— ey T __\N 5 E3 A R
Bl B | ‘
3 ‘ 3 Vaar=1.8V ‘

31 Vear=1.8Y 31

29 L Lo 29

0.01 0.1 1 10 100 1000 0.01 01 1 10 100 1000
Output Current : 1,7 (MA) Output Current : Iy (MA)
PS036301-0615 PRELIMINARY 10



e
; ;‘: U :‘Pt‘ Power Management ICs Product Specification
. = ‘= |
ARBITXYS Company IXD2140

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(2) Output Voltage vs. Output Current Topr=250C
IXD2140A501MR-G (Vout = 5.0 V) IXD2140A501MR-G (Vout = 5.0 V)
L =4.7 uH (VLF302512M-4R7M), Cn= 4.7 uF (LMK107BJ475MA),C. = 10pF (LMK107BJ106MA) L =10 pH (VLF302512M-4R7M), Cw= 4.7 uF (LMK107BJ475MA),C. = 10uF (LMK107BJ106MA)
56 56
2 54 < 54
E G 4.2v
< 4.|2v >
; &
8 52 s = 52 v
s = — ) . 1
g 50 —F—_\\ 2 50 ﬁ\
5 2 ) 3 I~
: . : | ‘
3 Vear=3.0V| 37V [e] Vear=3.0V| 37v
48 i
3% St mandllis wewrs 8w o Ml Bt emn W g o ) 486
0.01 04 1 {0 100 1000 0.01 0.1 | 10 100 1000
Output Current - 15+ (MA) Output Current - Igyr (MA)
(3) Ripple Voltage vs. Output Current
IXD2140A331MR-G (Vout = 3.3 V) IXD2140A331MR-G (Vout = 3.3 V)
L =4.7 uH (VLF302512M-4R7M), Cn= 4.7 uF (LMK107BJ475MA),C. = 10pF (LMK107BJ106MA) L =10 pH (VLF302512M-4R7M), Cw= 4.7 uF (LMK107BJ475MA),C. = 10uF (LMK107BJ106MA)
300 - 300
= 258 250
e o=
>
E E
s 200 s 200 =
g : i i
£ 150 g 150
s Vaur=1.8 25V 30V 3 \ l
3 100 //\\ | 2 10 = —IN\_¥ |
o £ 2 —
i 50 vl A N[ o T —_/h
—r - \ = = 2 I 1
rE— /_‘—-\ \ Vear=1.8Y Il \
ob——wd vl v el 0
a.01 0.1 1 10 100 1000 0.01 0.1 I 10 100 1000
Output Current - lgr (MA) Output Current - o (MA)
IXD2140A501MR-G (Vout = 5.0 V) IXD2140A501MR-G (Vout = 5.0 V)
L =4.7 yH (VLF302512M-4R7M), Cn= 4.7 pF (LMK107BJ475MA),C.= 10pF (LMK107BJ106MA) L =10 pH (VLF302512M-4R7M), Cn= 4.7 pF (LMK107BJ475MA),C. = 10uF (LMK107BJ106MA)
300 300
?E 250 S 250
> E 3.7V 42v
o 200 > 200
g 2
3 )
S 150 Z 150
o V=30V | 37V 4.2V s A
g 4o 3 Lo 2 on \/*\\
[ N 2 100 = .
V7% g A I
— . — e
50 < "'\ \ 50 H
| Vaar=3.0V l
D L A=t LEL D I LT F s 11 1l (PR A S B 61
0.01 01 1 10 100 1000 001 01 1 0 100 1000

Output Current : loyr (MA) Output Current - 1o+ (MA)
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Power Management ICs Product Specification
IXD2140
TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(4) Output Voltage vs. Ambient Temperature Topr=250C
IXD2140x33x (VouT = 3.3 V) IXD2140x50x (Vout = 5.0 V)
36 53
S 35 o
= 2
8 =
> 34 >3 5:1
& f
£ 33 S g 50
§ i § \-'--..
3 a2 5 49
2 31 5 4.8
30 47
-50 25 0 25 50 75 100 50 25 0 25 50 75 100

Ambient Temperature: Ta("C)

(5) Supply Current vs. Ambient Temperature

(6) Input Pin Current vs. Ambient Temperature

Ambient Temperature: Ta("C)

IXD2140xxx1 IXD2140xxx1
20 I 20 I
18 Vour=B.OV  —] 1.8 Vour=5.0v —|
= Jav |
= 16 3.0V — = 1.6
= 14 7. 14
2 g =
[=4 f =d
g w0 £ 10
3J 3
o 3 L = O p8
= ——— =
5 & o6
g ) - 2 04
2 02 —
0 00
50 25 Q 25 50 75 100 50 -25 0 25 50 75 100
; Ambient Ternperature: Ta ('C)
Ambient Temperature: Ta ("C)
(7) Standby Current vs. Ambient Temperature
IXD2140A
3.0 T
Vour=3.0V
g o 3.0v
: 1.8V
Z 20
é 1.5
3
(5]
& 10
B
1]
® 05 J
00 j
-50 -25 a 25 50 75 100
Ambient Temperature: Ta (°C)
PS036301-0615 PRELIMINARY 12
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Power Management ICs

Product Specification

IXD2140

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(8) Switching Current vs. Ambient Temperature

IXD2140

L =4.7 uH (VLF302512M-4R7M), Cn = 4.7 uF (LMK107BJ475MA),C. = 10puF (LMK107BJ106MA)

500
450
400
350
300
250
200
150
100

a0

PFM Switching Current: lpg,y  (MA)

Vour=5.0V
3.0v
— 1.8V
x‘_
—_——
50 25 0 25 50 75 100

Ambient Temperature: Ta ("C)

(10) Max ON Time vs. Ambient Temperature

IXD2140
10.0 |
= Veur=3.0V
g 80 50V
% 1.8V
=
E D \—-\
o e
= B
; 40 _---'_"'—5‘
o
2
= 20
00
-50 -25 a 25 50 i) 100
Ambient Temperature: Ta ('C)
(12) Lx Switch P-Channel ON resistance vs. Output Voltage
IXD2140
Veat = Vix = Vce = Vourg) + 0.5 V, loyr = 200 mA
. T
=) Ta=85C
% 10 =] 25C |
o -40°C
§ os T~
fu}
-— h‘_'—'—n_._
g 08 ——
=z e e
(o] o —
= 04
[=]
o
z 02
0
5 0.0

[ 20 25

w

35

40 45 50
Qutput Voltage - Voyur (V)

(9) Switching Current vs. Input Voltage

IXD2140x50x
L = 4.7 pH (VLF302512M-4R7M), C= 4.7 yF (LMK107BJ475MA),C.= 10uF (LMK107BJ106MA)

PFM Switching Current: lpgy (mA)

IXD2140

LX SW “Nch” ON Resistance: R xy (Q)

(S

o

08

06

04

02

0.0

Topr=250C

2 3 4 5 6
Input Voltage: VBaT (V)
(11) Lx Switch N-Channel ON resistance vs. Output Voltage
\
Ta=85"C
25°C
-40°C
~ st el
.
~ —
i |
5 20 25 3.0 35 4.0 45 50

Output Valtage - Voyr (V)

(13) Lx Leakage Current vs. Ambient Temperature

IXD2140A

Vear = Vix = Vourey, Vour =Vee=0V

LX Leak Current : lxt (uA)

3.0

Vix=5.0vV

33V —
1.8V

-25

0 25 50

Ambient Temperature: Ta (C)
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IXD2140

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(14) CE “High” Voltage vs. Output Voltage
IXD2140

Ta=-40°C
07 25°C —
85°C

06

04

CE “High” Voltage: Veey (V)

03

02

0 1 2 3 4 5 6
Output Voltage : Vg1 (V)

(16) Operation Start Voltage vs. Ambient Temperature

IXD2140 xxx1

L =4.7 uH (VLF302512M-4R7M), Cn = 4.7 uF (LMK107BJ475MA),C. = 10puF (LMK107BJ106MA)
RL = Vourgy1 mA

1.0 T
&~ Vour=1.8V
% 0.9 33V —
4 5.0v
>
a 08 %«i\
o
&
> 07
= [
a8 .
c 086
o
B
2 05
o

04

-50 -25 0 25 50 T3 100

Ambient Temperature: Ta (°C)

(18) Output Voltage Voyr at Start-up

IXD2140x331
Vour=3.3 V, Vgar = Vee = 0-1.8 V, R =330 Q
L = 4.7 pH (VLF302512M-4R7M), Cn= 4.7 uF (LMK107BJ475MA),C. = 10yF (LMK107BJ106MA

VOUT

_ Vear=Vee

RPN 11

V, T TR
A

LA 1 A

WA

Vour:2 V/div, Vgar:2 V/div, Vi x:5 V/div, I x:500 mA/div, Time: 500 ps/div

IXD2140
08
s 07
g
> 06
(]
g
3 05
>
§ 04
w
Q
03
0.2

(15) CE “Low” Voltage vs. Output Voltage Topr =250C
I
Ta=-40"C
25°C —
85°C
0 2 3 4 5 [

Output Voltage - Vgr (V)

(17) Operation Stop Voltage vs. Ambient Temperature

IXD2140 xxx1

L =4.7 pH (VLF302512M-4R7M), Cn= 4.7 uF (LMK107BJ475MA),C.= 10uF (LMK107BJ106MA)

R =1kQ

1.0
0.9
08
07
0.6
0.5
04
03

Operation Hold Voltage : VHLD (V)

0.2

IXD2140x331

I
Vour=2.0V _|
33v

18V —

—

=] L ———

-50 25 0 25 50 75 100
Ambient Temperature: Ta (‘C)

Vour=3.3V, Vgar=Vee=0—-1.8 V, R.=3300 Q
L =4.7 pH (VLF302512M-4R7M), Cn= 4.7 uF (LMK107BJ475MA),C. = 10pF (LMK107BJ106MA

VOUT

Vear=Vce

Vix “‘ |
;A__'Lx_-/iii \ 1|

Vout:2 V/div, Vgar:2 V/div, Vi x:5 V/div, 1.x:500 mA/div, Time: 500 ps/div
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AnBITXYS Company IXD2140
TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(18) Output Voltage Voyr at Start-up (Continue) Topr=25°C

IXD2140x501

Vour = 5.0 V, Vear = Vee = 0—3.3 V, R = 500 Q

L =4.7 pH (VLF302512M-4R7M), Cn = 4.7 pyF (LMK107BJ475MA),C.= 10uF (LMK107BJ106MA
Vour

Vear=Vce

B 1w

Vour:2 V/div, Vgar:2 VIdiv, V x:5 V/div, I x: 500 mA/div, Time:500 us/div
(19) Load Transient Response

IXD2140x181
Vour= 1.8V, Vgar = Vee = 0.9 V loyr = 1 mA — 25 mA
L = 4.7 pH (VLF302512M-4R7M), C= 4.7 uF (LMK107BJ475MA),C. = 10yF (LMK107BJ106MA

LR R

[ U R R R

lour

Vour:100 mV/div, Vix: 5 Vidiv, Iix: 500 mA/div, lour : 25 mA/div, Time:50 s/div
IXD2140x331

Vour =33V, Vear = Ve = 1.8V, loyr = 1 mA — 50 mA
L = 4.7 pH (VLF302512M-4R7M), Cw= 4.7 uF (LMK107BJ475MA),C. = 10uF (LMK107BJ106MA

o VOUT

— = A A DA MM A b
ettt e e e b

B R (1111111111101 11101 111

| ARCLEEPEERTERER T ERE RPN O

lix

! |
S o ) N |
Vour:2 VIdiv, Vear:2 Vidiv, Vix:5 V/div, I x: 500 mA/div, Time:500 ps/div

IXD2140x501
Vour =5.0 V, Var = Vee = 0-5.5 V, R = 500 Q
L = 4.7 pH (VLF302512M-4R7M), C= 4.7 yF (LMK107BJ475MA),C.= 10pF (LMK107BJ106MA

Vear=Vce  Vour

Vour:2 V/div, Vgar:2 V/div, Vix:5 V/div, lx: 500 mA/div, Time:500 ps/div

IXD2140x181
Vour=1.8V, Vear =Vee=0.9V, loyr=25mA — 1 mA
L =4.7 pH (VLF302512M-4R7M), Cn= 4.7 puF (LMK107BJ475MA),C.= 10puF (LMK107BJ106MA

NN N —Vour__ R e
(NTITRRTRRNWRY SR 7S S A i o A
ARARRRARIEIn ’
________________ ILX

lout

Vout:100 mV/div, Vi x: 5 V/div, | x: 500 mA/div, loyt : 25 mA/div, Time:50 s/div

IXD2140x331
Vour =33V, Vear= Ve = 1.8V, loyr = 50 mA — 1 mA
L = 4.7 pH (VLF302512M-4R7M), Cn= 4.7 pF (LMK107BJ475MA),C. = 10pF (LMK107BJ106MA

VOUT

Ty NI = — —

i
UL LLRCREL R A L L B

I

(OO O E T T ) I x |

IOUT

Vour:2 V/div, Vgar:2 V/div, Vi x:5 V/div, I x: 500 mA/div, Time:500 ps/div
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AnBITXYS Company IXD2140
TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(19) Load Transient Response Topr =25 °C

IXD2140x501
Vour = 5.0V, Vaar = Ve = 3.7V, loyr = 1 mA — 100 mA

LYot il i)
—— A W TR e TR
= At e
f
|

"

L

| lix

IOUT

Vour:2 V/div, Vgar:2 V/div, Vi x:5 V/div, Ix: 500 mA/div, Time:500 ps/div

ORDERING INFORMATION
IXD2140D2@DH®-D

IXD2140x501

Vour =5.0 V, Vaar = Vee = 3.7 V, lour = 100 mA — 1 mA

AT

(IR ARTRTIRRARO,

. ,;V_OLVJT

Vix 1

IDUT

Vour:2 V/div, Vgar:2 VIdiv, Vi x:5 V/div, I x: 500 mA/div, Time:500 us/div

DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
1 A Load Disconnection Without C. Auto Discharge

® Product Type - -

C Vear Bypass Without C Auto Discharge
@3? Output Voltage 18 ~ 50 example 3.3V output- @ =3, ® =3

1 No UVLO

® UVLO Function
2 Vuwo = 2.15V (Under development)

3) Packages MR-G SOT-25 (3,000/Reel)
®e-0 A
(Order Limit) 4R-G USP-6EL (3,000/Reel)
Note:

1) The product with the C, discharge function is a semi-custom product.

2) Vour = 3.3 Vis a standard value

3) The “-G” suffix denotes halogen and antimony free, as well as being fully ROHS compliant.

PS036301-0615
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Power Management ICs Product Specification
IXD2140

ILO(

AnBIIXYS Comp

PACKAGE DRAWING AND DIMENSIONS
Units: mm
SOT-25 USP-6EL

29402 1.8£0.05

+0.
04 005

[}
=]
=!

2 00 05

—f—=0--0.1
oy )
g o b
293 8
© ;,l ' _IPIN INDENT
2 e TR,
o =z =
s g
i g =

-+ ,_
nea ] i

> 0.1 8
(095} 0.15 :005 0.3+0.05 ﬁl

1 2 2 =
L1 |
Ny, § T

A part of the pin may

1.10.05

| 1 o+ appear from the side of the
i — — — ! ; ?é E package becausgz .qf its
| EE i e ot re
|I | | | I;,_ 1 = M will r’:ot beg changed bel%w
— — E— 1.50.05 the standard.
USP-6EL Reference Pattern Layout USP-6EL Reference Metal Mask Design
1.5 1.4
0. 35 0.3
—P
0.5
Lo 7 7 M
= 7% g 7 v ]
S A / 7] o &
o4 2 g |
T F
2%, 7 IR X o o
% /// 4 S|
GAIAIIN Y,
oY
~ 77' [ ET
@ /“ ). AN
o A VA VA ) I I O I B
-~ B
055 0.55 0.5 0.55
N
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AnDITXYS Company IXD2140

MARKING

SOT-25

Izl D represents product series

MARK PRODUCT SERIES

IXD2140Axx1xx-G
IXD2140Cxx1xx-G

4

@ represents output voltage

USP-6EL
MARK OUTPUT VOLTAGE MARK OUTPUT VOLTAGE
= 0 18 35 9 2.7 44
1 1.9 3.6 A 238 45
2 2.0 3.7 B 2.9 46
3 2.1 38 C 3.0 47
4 2.2 3.9 D 3.1 438
5 2.3 4.0 E 3.2 49
6 2.4 41 F 3.3 5.0
7 2.5 42 H 34
8 26 43

@ represents product function

MARK OUTPUT VOLTAGE PRODUCT SERIES
N 18-34V
P 35-50V IXD2140Axx1xx-G
T 18-34V
9 35-50V IXD2140Cxx1xx-G

@® represents production lot number 01~09, 0A~0Z, 11~9Z, A1~A9, AA~AZ, B1~ZZ in order.
(G, 1,J, O, Q, W excluded)

PS036301-0615 PRELIMINARY 18
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Customer Support

To share comments, get your technical questions answered, or report issues you may be experiencing with our
products, please visit Zilog’s Technical Support page at http://support.zilog.com. To learn more about this product,
find additional documentation, or to discover other fac-ets about Zilog product offerings, please visit the Zilog
Knowledge Base at http:// zilog.com/kb or consider participating in the Zilog Forum at http://zilog.com/forum. This
publication is subject to replacement by a later edition. To determine whether a later edition exists, please visit the
Zilog website at http://www.zilog.com.

Warning: DO NOT USE THIS PRODUCT IN LIFE SUPPORT SYSTEMS.

LIFE SUPPORT POLICY ZILOG’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL
COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN
APPROVAL OF THE PRESIDENT AND GENERAL COUNSEL OF ZILOG CORPORATION.

As used herein Life support devices or systems are devices which (a) are intended for surgical implant into the
body, or (b) support or sustain life and whose failure to perform when properly used in accordance with instructions
for use provided in the labeling can be reasonably expected to result in a significant injury to the user. A critical
component is any component in a life support device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or system or to affect its safety or effectiveness.

Document Disclaimer ©2015 Zilog, Inc. All rights reserved. Information in this publication concerning the
devices, applications, or technology described is intended to suggest possible uses and may be superseded. ZILOG,
INC. DOES NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY OF THE
INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT. ZILOG ALSO DOES
NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY INFRINGEMENT RELATED IN ANY
MANNER TO USE OF INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED HEREIN OR
OTHERWISE. The information contained within this document has been verified according to the general
principles of electrical and mechanical engineering.
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