
 
 

 
 

 
 

 
 

 

JTM3420D 
2A,2.3V-6V Input,1.5MHz 

Synchronous Step-Down Converter 
 

 

FEATURES 

 

 

GENERAL DESCRIPTION 





























High Efficiency: Up to 96% 

1.5MHz Constant Freque ncy Operation 

2A Output Current 

No Schottky Diode Required 

2.3V to 6V Input Vol tage Range  

Output Vol tage as Low as 0.6V 

PFM Mode for High Efficiency in Light Load 

100% Duty  Cycle in Dropout  Operation 

Low Quiescent Current: 40μA 

Short Ci rcui t  Protection 

Thermal  Faul t Protection 

Inrush Current Limi t and Soft  S tart 

<1μA Shutdow n Current 

DFN3X3-10 package  

The JTM34 20D is  a 1.5MHz constant frequency,  

current mode s tep-down converter . It is  i deal  for  

portable equipment requiri ng very  high current up  

to 2A from s ingle-cell  Li thiu m-ion batteries while  

still achieving over 90% effi ciency during peak  

load condi ti ons. The JTM342 0D also can run at 100% 

duty cycle for  l ow dropout operation, extending 

battery  life i n portable systems while li ght load 

operation provides very  low output ri pple for  noise  

sensiti ve appli cations. The JTM34 20D can supply up  

to 2A output l oad current fro m a 2.3V to 6V input  

voltage and the output vol tage can be regulated as 

low as 0.6V. The high swi tching frequency 

minimizes the si ze of external  compo nents while 

keeping swi tching losses low.  The internal slope 

APPLICATIONS 
compe nsation setti ng all ows the device to  op erate  

wi th smaller  i nductor  values to optimize si ze and 













Cellular  and Smart Phones  

Wireless and DSL Modems 

PDAs 

Portable Instruments  

Digi tal  S till and Video Cameras  

PC Cards  

provide effi cient operation. The device i s available  

in a Pb-free, 3x3mm 10-lead DFN package and is  

rated over the -40°C to +85°C temperature ran ge.  

This device offers two operation modes,  PWM 

control  and PFM Mode swi tching control, which 

allows a high efficiency over the wider range of the 

load. 
 
 

 

TYPICAL APPLICATION 
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Efficien cy vs. Loa d C urrent  (V O U T=1.8V)  

 
 

V IN  

 

 
CI N  

22 μ F  

 

 
V D D  

P V D D 

EN  

 
 
 
 
 
JTM3420D  

 

 
SW 

 

 
F B  

 
 
L 2. 2 μH  

R1  

200k 

1%  

R2  

 
 

 
C1  

22pF  

opt.  

 
 
VO U T  

 

 
CO U T  

22 μ F  

 
90.00% 

 
85.00% 

 
80.00% 

G N D  PGND 100k 

1%   
75.00% 

 
70.00% 

Figu re 1. B as ic A pp lic at ion Ci rc uit  
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Pin Name Pin N um ber  Description 

EN 1 
C hip En able Pin. D riv e EN  abov e 1. 5V t o t urn on t he part . D riv e EN  

below 0.3V to turn it  off. Do not l eave EN floating. 

VDD 2 Analog supply  input pin.  

PVDD 3 
Pow er Supply I nput. M ust be c los ely dec oupled t o GN D  w it h a  10μF or 

greater  ceramic  capac i tor . 

GND 4,6 Analog ground pin.  

FB 5 
Output Voltage Feedback Pin. An internal resistive divider divides the 

output voltage down for comparison to the internal reference  voltage. 

SW 7,8 
Power Switch Output. It is the switch node connection to Inductor. T his  

pin connects to the drains of the internal P-ch and N-ch M O SF ET  

switches. 

PGND 9,10 Power Ground Pin. 

EP 11 
Pow er Gro und ex pos ed pad,  M ust be c onnec t ed t o bare  c opper ground  

plane.  

 

 
 
 

JTM3420D 
 

 

ABSOLUTE MAXIMUM RATINGS  

 
 
 
(Note 1) 

Input Supply  Vol tag e ……… …… … -0.3V to 6.5V  

EN,FB Voltag es ……… … ….-0. 3V to (V I N +0.3V) 

SW Voltage………………...-0.3V to (V IN +0.3V) 

Power Dissipation ………………………...2.6W  

Thermal Resistance  θ  J C ………………….8°C/W 

Thermal  Resis tance θ JA ………………...38°C/W 
 
 

 

PACKAGE/ORDER INFORMATION 

Junction Temperature(Note2)………..........150°C 

Operating Temperature Ra ng e …….-4 0°C to 85°C 

Lead Temperature(Soldering,10s)………...300°C 

Storage Temperature Ran ge ……..-65°C to 150°C 

ESD HBM(Huma n Body Mode)……………...2kV 

ESD MM(Machine Mode)………………….200V 

 
TOP VIEW Order Part Number  Package Top Marking  

 
E N 

V D D  

 
1 

2 

 
1 0  

9  

 
P GND 

P GND 

PVDD 3 8  S W 3420 

G N D  4 
11 

E P  7  S W JTM3420D DFN3X3-10 YMNNV 

FB 5 6  GND F LLLLL 

 
3mm  x 3m m, 10 -Pin DFN P ackage 

TJ M A X =  150°C, θ J A =  38°C/ W,  θ J C =  8°C/W 

 
 
 
 

PIN DESCRIPTION 
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PARAMETER CONDITIONS MIN  TYP MAX  UNIT 

Input Vol tage Range  2.3  6 V 

UVLO Threshold  1.7 1.9 2.1 V 

Input D C  Supply  C urrent  

PWM Mode PFM 

Mod e Shutdow n  

Mode 

(Note 4)  

VOUT = 90%, IL OA D=0mA 

VOUT = 105%, IL OAD =0mA 

VEN = 0V, V I N=4.2V 

 
150 

40 

0.1 

300 

75 

1.0 

μA 

μA 

μA 

μA 

Regulated F eedbac k  

Voltage V FB  

TA = 25°C 0.588 0.600 0.612 V 

TA = 0°C ≤T  A ≤ 85°C 0.586 0.600 0.613 V 

TA = -40°C ≤T A ≤ 85°C 0.585 0.600 0.615 V 

R ef erenc e Vol t age  Line 

Regulation 
V IN=2.5V to 5.5V  0.1  %/V 

Out put Vol t age Ac c urac y  
VIN = 2.5V to 5.5V, 

I O U T=10mA to 2000mA 
-3  +3 % V  O U T  

Output Vol tage Load  

Regulation 
I O U T=10mA to 2000mA  0.2  %/A 

Oscill ati on F requenc y  VOUT =100% 

VOUT =0V 

 1.5  MHz  

 300  kHz 

On Resistance of PMOS I SW=100mA  100 150 mΩ 

On Resistance of N M O S  I SW=-100mA  90 150 mΩ 

Peak Current Limi t  V IN= 3V, V OU T =90%  4  A 

EN Threshold  0.30 1.0 1.50 V 

EN Leakage Current   ±0.01 ±1.0 μA 

SW Leakage Current V EN=0V,V IN=V S W=5V  ±0.01 ±1.0 μA 

 

 
 
 

JTM3420D 
 

ELECTRICAL CHARACTERISTICS (N ot e 3)  

(V IN=V EN=3.6V, V  O U T=1.8V, TA = 25°C, unless otherwise noted.)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note 1: Absolute Maximum Ratings are those values beyond which the life of a device may be impai red. 

Note 2: T J is  calculated from the ambient temperature TA  and power dissipation P  D  according to the  

foll owing formula: TJ = T A + (PD) x (38°C/W). 

Note 3: 100% production test at +25°C. Speci fications over the temperature range are guaranteed by 

design and characteri zation.  

Note 4: Dynamic supply  current i s higher due to the gate charge being deli vered at the switching 

frequency. 
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TYPICAL PERFORMANCE CH AR A CTERISTIC S  
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P F M MODE
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PWM MODE 
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S TA R T UP  R E S P O NS E
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FUNCTIONAL BLOCK DIAGRAM 
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Figu re 2. J T M 3420D B loc k Diagram  
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FUNCTIONAL DESCRIPTION 

 

The JTM3420D is a high output current monolithic  

switch mode step-down DC-DC converter. The 

device operates at a fixed 1.5MHz switching 

 
 
maintaining goo d noise immu nity, the minimum 

suggested value for  R2 i s 59kΩ . Although a 

larger value will  fur ther reduce quiescent current, 

frequency, and uses a slope  compensated it will al so increase the impedance of the 

current mode archi tecture. This step-down feedback node, making i t more sensi tive to  

DC-DC converter  can supply up to 2A  output  external  noise and interference. Table 1 

current at VI N = 3.6V and has an input vol tage  

range from 2.3V to 6V. It minimizes  external  

compone nt size and optimizes effi ciency at the  

summarizes the resistor  values for  various  

output voltages with R2 set to ei ther 59kΩ for  

goo d noise immuni ty or  316kΩ for  reduced no  

heavy load range. The slope compensation load input current. 

all ows the device to  remain s table over a wider 

range of inductor  values  so that smaller values  

The external  resis tor  sets  the output vol tage 

according to the foll owing equation: 

(1μH to 4.7μH) wi th lower DCR can be used to  

achieve higher effi ciency. Only a small  bypass  

input capac itor  i s required at the output. The 

 

VOUT  =  0.6 × 
  

  

 
  

R2   

adjustable output vol tage can be progra mmed  

wi th external feedback to any vol tage, ran ging  
 

from 0.6V to near the input vol tage. It uses  

 
R1  =  
  

 

  OUT   
 

  0.6   

int ernal M OSF ET s to achieve high efficiency and 

can generate very low output voltages by using 

Table 1 sho ws the resis tor selection for  di fferent  

output voltage settings. 

an internal reference of 0.6V. At dropout  

operation, the converter  duty cycle increases 

to100% a nd the output vol tage tracks the input 

voltage minus the low RDS (ON) drop of the 

P-channel  high-side MOSFET and the inductor 

 
V OUT(V) 
 

0.8 

0.9 

1.0 

R2=59k Ω  

R1(kΩ )  

19.6 

29.4 

39.2 

R2=316k Ω  

R1(kΩ )  

105 

158 

210 

DCR.  The  i nternal  error   amplifi er  and 1.1 49.9 261 

compe nsation  provides  excellent  transient 

response, l oad and li ne regulation. Internal soft  

start eliminates any output  vol tage overshoot  

when the en able or  the input voltage is  applied. 

1.2 

1.3 

1.4 

1.5 

59.0 

68.1 

78.7 

88.7 

316 

365 

422 

475 

 
Setti ng the Output Voltage 

Figure 1  shows the basic application circui t for  

the JTM3420 D. The JTM3420D can be externally  

programmed. Resis tors  R1 and R2 in Figure 1 

program the output to regulate at a voltage higher  

than 0.6V. To limit the bias current required for  

the external feedback resistor s tri ng while 

1.8          118         634  

1.85          124         655  

2.0          137         732  

2.5          187         1000  

3.3          267         1430  

Tab le 1: R esist or s elections f o r diff e rent out pu t  voltage 

settings (st anda rd 1% res ist o rs substituted for 

c alc u lat ed values). 
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 VO UT  × (V I N − VO UT )    

VI N  × O S C  × L f 
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APPLICATIONS INFORMATION 
 
 

Inductor Selection 

For most designs, the JTM3420D operates with 

inductors  of 1μH to 4.7μH. Low inductance 

values are physically smaller  but require faster 

switching, which results in some efficiency loss. 

 
 
Input Capacitor Selection 

The input capaci tor  reduces the surge current 

drawn from the input and swi tching noise from  

the device.  The input capacitor impe dance at 

the switching freque ncy should be less than 

The inductor  value can be deri ved from the input source impedance to prevent high  

following equation: frequency swi tching current passing to the input.  

 

L =  
VOUT  × (VIN  − VOUT ) 

VIN × ΔIL × fOS C 

A low ESR input capaci tor  si zed for maximum 

RMS current must be used. Ceramic capacitors 

wi th   X5R or X7R dielectrics    are highly  

Where ΔI L  i s i nductor  Ripple Current. Large  

value inductors result in l ower ripple current  and 

small value inductors result in high ripple current. 

For optimum voltage-positioning load transients, 

choose an inductor  with DC series resistance in 

the 50mΩ to 15 0 mΩ ran ge.  

recommende d because of their  l ow ESR and 

small temp erature coefficients . A 22μF ceramic 

capaci tor  for  most applications is  suffi cient. A  

large value may be used for improved input 

voltage filtering. 

 
 

P A RT  N U M B E R  

 
 

 
Sumida 

C D R H 5 D 1 6  

 
 
 

Sumida 

C D R H 5 D 1 6  

 
 
V AL U E (uH )  

 

 
2.2  

 
3.3  

 
4.7  

 
2.2  

 
3.3  

 
DCR  

(Ω  M A  X )  

 
28.7 

 
35.6 

 
19  

 
23  

 
29  

MAX DC  

C U R R E N T  

(A )  

 
3 

 
2.6  

 
3.4  

 
3.3  

 
2.6  

 
SIZE 

L* W*H (m m 3)  

 

 
5.8x5.8x1.8 

 
 
8.3x8.3x3.0 

 
 
 
5.2x5.2x3.0 

Output Capacitor Selection 

The output capaci tor  is  required to keep the 

output voltage ripple small  and to ensure 

regulation loop s tabili ty . The output  capacitor 

must have low impedance at the switching 

frequency. Ceramic capaci tors with X5R or X7R 

dielectrics are recomme nded due to their  l ow 

ESR and high ripple current ratings. The output  

ri pple ΔV  O U T  i s deter mined by: 

4.7  39  2.1  

T able2. R ec om m end S u rf ac e M ount  I nduct ors  
 
ΔV OUT ≤ 

 
×   E S R  +  

  

1    
  

8× fOS C  × C  OUT   

A 22μF ceramic can sati sfy  most  applications. 
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JTM3420D 
PCB Layout Recommendations  

When laying out the printed circuit board, the 

foll owing checking should be used to ensure 

proper operation of the JTM342 0D. Check the 

foll owing in your layout: 

 The po wer traces, consis ti ng of the GND 

trac e,  t he S W  t rac e and t he VI N t rac e  should 

be kept short, di rect and wide 

 Does the (+)  plates of CI N  connect to V IN as  

closely  as possible. This  capac itor  provides  

the AC current  to the internal  pow er  

MOSFETs. 

 Keep the swi tching node, SW, away from  

the sensi tive V OU T node.  

 Keep the (- ) plates of C IN and C OU T as close 

as possible. 
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PACKAGE DESCRIPTION 
 
 
 

DFN3x3-1 0 Pa ckage  

10-Le ad Pla stic DFN(3 mm x 3 mm ) 

 
 

0.55 

 

 
3. 2 5  

 
 
 
 
2.15 

 
 
 

1.75 

2 SIDES 

 
 
 
 
 
 
 
 

 
0.30 

 
 
 
 
 
 
 
 
 
 
 
 

2 .6 0  

2  S I D E S  

 
 
 
 
 
 
 
 
 
 
 
0.50 

 
 
 
 
 
 
PACKA GE 

OUTLINE 

REC OMME NDE D S OLD ER PA D PITCH A ND DIME NSI ONS  

 
 
 
 

 
3.00±0.05  

4 S IDES 

 
P IN1 

TOP  MARK 

(SEE  NOTE  4) 

 
0.55-0.80 

0.13-0.28 

 
 
 

0.00-0.05 

 
6 

 
 
 
 
 
 
 
 
 

 
5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 .2 0 -2 .6 0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
0 .5 0 

 
10 

 
 
 
 
 
 
 
 
 

 
1 

 
0.30-0.50 

 
 
 
 
 
 
 
 
 
 
 
 
0.15-0.30 

 
 
 
 
 
 

 
1.40-1.75 

BOTTOM V IE W-EXP OSE D PA D  

 
 
 
 
 

NOTE: 

1. ALL DIME NSI ONS A RE I N MILL IMETERS  

2. DIMENSIONS OF EXPOSED PA D ON BOTTOM OF PACKA GE D O N OT IN CL UDE  

MOLD FLASH. M OLD FLASH, I F PRESEN T, SHALL N OT EXCEED 0 .15 mm ON A NY SI DE  

3. EXPOSED PAD SHALL BE S OL DER P LATE D  

4. SHADED AREA IS ONLY A REFE RENCE FOR PIN 1 L OCA TION ON THE  

TOP AN D B OTTOM OF PACKA GE  
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