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DATASHEET

VNA3 «EULER» Series

Non-isolated switching voltage requlator with
integrated inductor

1. Features

= Input voltage range 4,5 to 18 VDC

= Adjustable output voltage from 0,765 to 7V
= Output current up to 3A

= Low profile design - height 3,3 mm max

= Switching frequency 700 kHz

= Weight 0,4 g max

2. Advantages

= Compact size

= Integrated inductor

= Minimum external components

= High efficiency

= Ultrafast response to load changes

= Low power consumption at no-load and standby mode
= Remote On/Off and soft start

= SCPand OCP
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VNA3 typical circuit.
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3. Description

Switching voltage regulator of the VNA3 «EULER» series - the first of
compact solutions for telecommunications and general industrial
applications from a leading developer and manufacturer of power
supply systems and components - VOLTBRICKS company.

Turnkey solution based on VNA3 «EULER» and its’ typical connection
components cover not more than 200 mm? of PCB. It means that EULER
is one of the smallest miniature step-down voltage regulator produced
at the moment.

VNA3 is based on a high-efficient controller with integrated MOSFET
transistors. These components are connected in a synchronous
rectification circuit and optimized for light-load operation. This design
achieves 93 % peak efficiency at 50 % load, and 90 % efficiency at 10 %
load, which is comparable with world equivalents.

The converter is designed according to the application features inside
of portable devices - for example, low current consumption in standby
mode. Typical current in standby mode is 2 yA (maximum 15 pA).

Low-profile design with a 3,3 mm height allows to mount VNA3 in space
between printed circuit boards of electronic equipment. It helps to
provide a design flexibility and a high density of electronic components.

Soft start and remote control features enable to design different
distributed power architectures, without reference to the input overload
capacity restrictions, and, for example, to avoid overload or short circuit
protections operation of DC-DC converter, which is powering the group
of several VNA.
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5. Part number

For more information please contact our Global Operations Team: +65 6950 0011; sales@voltbricks.com

Model

‘ ‘ Variation

Type of product Minimum output Quantity of output

voltage (two signs), : channels
: ‘ VDC S-single
Index of nominal Maximum output Q - pad type QFN
input voltage voltage (two signs), | e
VDC P-5 pin
performance (THD)
* information on
page 14
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6. Pinout

Pic. 1. EULER pinout (bottom view).

Pin name Pin location Pin assignment

AGND 1,2 Analog ground, zero voltage reference for EULER internal circuits and for return of EN (On/Off), SS (Soft start),
FB (Feedback input) external circuits. It is not allowed to connect this pin with PGND pins by external circuit, as
this connection is made inside of the converter.

EN 3,4 Pin On / Off. Low signal on this pin (0,3 V or less), referred to AGND pin turns off the module. A high level
signal (2,2 V...Vy), referred to AGND pin, turn it on.

FB 5,6 Converter’s feedback input. The output voltage depends on the resistance of the resistor connected between
this pin and AGND pin.

SS 7,8 Pin of the soft start time setting. The output voltage rise time can be set by capacitor connected between
this pin and AGND pin.

Vout 9,10,11 Output voltage. External output capacitors and load are connected between these pins and PGND pin, close
to converter.

PGND 12 Power ground, converter’s power stage current return. The negative circuits of input (Cy) and output (Coyt)
capacitors are connected between this group of pins and the groups V,y and Vg1, respectively. PGND pin
is also used to improve the heat dissipation efficiency of converter. Therefore, it is recommended to make
several vias on the PCB of end-device, which will connect PGND circuit on opposite sides of this board, to
improve thermal characteristics.

Vin 13 Input voltage. External input capacitors are connected between these pin and PGND pin, close to converter.

7. Characteristics

7.1. Simplified layout

Yt = ?
i %L@ ——2uF i
EN e 224 i
; VOUT

SS ,_ Controller E)I E]
10 kOhm 47 uF

»

I
I
I I
| |
| 1,1 KOhm |
Py ®- |
FB : _L [ |
I T 1500 pF !
I
AGND ¢ *PGND
Pic. 2. Simplified layout.
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7.2. Absolute maximum ratings

Parameter Designation Min. Max Unit of measurement
Input voltage Vin -0,3 +20 VDC

Voltage at EN pin Ven -0,3 Vin VDC

Voltage at SS pin Vss -0,3 +7 VDC

Voltage at FB pin Veg -0,3 +5,25 VDC

Junction operating temperaturel!! T -40 +150 °C

Storage temperature Ts -60 +125 °C

7.3. Recommended operating modes

Unit of measurement

Parameter Designation in. Typical

Input voltage

18

VDC

Ambient operating temperature

+850

°C

Output current

IOUT

Output voltage range

VOUT

0,7658!

74

VDC

7.4. Electrical characteristics

Tests passed in a following conditions (unless otherwise indicated):

Ta=25"°C,

Vin =12V,

Ven =12V,

Vour =5V,

lout =3 A,

Cin1 =22 uF, 25V, 1210 ceramic;
Cin2 = 270 uF, 35V, polymer;

Cout =2 % 22 uF, 25V, 1210 ceramic;

Parameter

Input characteristics

Measuring conditions

Min.

Typical

Max.

Unit of measurement

Undervoltage protection limit

34

3,8

4,2

VDC

Undervoltage protection hysteresis

200

300

400

mV

Standby mode current consumption

2

15

VA

No-load current consumption

1

mA

Output characteristics

Voltage regulation at Vin gradual change

0,5

%

Voltage regulation at lout gradual change [Pic. 3]

1,5
0,24

%
%

Ripple and noise (p-p)

16

mV

Overcurrent protection limit

Reference voltage source

Reference voltage

0,753

0,765

0,777

vDC

On/off function (EN pin)

Guaranteed low level voltage

0,3

vDC

[1] Junction temperature - temperature of converter’s IC junction. Ambient temperature - ambient air temperature. The values are given for natural cooling of converter, mounted on a four-layer PCB

with dimensions of at least 100x100 mm with a copper thickness of 70 pym.

[2] Subject to the condition T; <+150 °C.
[3] Subject to the condition Voyr 2 Vi x 0,07 (V).
[4] Subject to the condition Voyr € V)y x 0,65 (V).
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Parameter Measuring conditions in. Typical . Unit of measurement
Guaranteed high level voltage 2,2 ViN VDC

Sink current 300 uA

Source current 70 uA

Sink current 7 uA

Soft start function (SS pin)

Charging current 1,4 2,0 2,6 UA
Discharging current 0,1 0,2 - mA
Switching frequency
10 710 kHz
700 720 kHz

514 6
513

3 / 5
512
511

\
51 \
| \

\

509
5,08
5,07 \\
5,06

505 0
0 0,5 1 15 2 25 3 45 55 65 75 85

2 \

Vout, VDC

MTBF, hours (x107)

lout, A Tcomp, °C

Pic. 3. Voyr VS. loyr typical curve. vV, = 12 VDC; Vout = 5 VDC. Pic. 4. MTBF vs. components temperature (Tcoymp) curve. MIL-STD-217F,
group Gb.

Output —————— 1,8 VDC Input  5VDC
voltage: voltage:

800

700 i

600 !

500 -

400 |-t

Frequency, kHz

300 |-

200
100 |

Pic. 5. The dependence of the conversion frequency on the load current.
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8. Typical connection diagram

+V
IN
. Vin Vour oy ——
EN
OFF
FB
+|Cn1 | Ginz C Rs Cout1+| Cour2 LR1
_— _— SS __IES _— _—
PGND  AGND —&—3
_VIN

Pic. 6. Typical connection diagram

Table 1. Description of connection diagram elements.

Cinl tantalum capasitor 270 pF
Cin2 ceramic capacitor 22 yF
Coutl tantalum capasitor 47 uF
Cout2 ceramic capacitor 44 uF

Css value is specified in [10.3]
Reg value is specified in [10.1]

9. Test results

Tests of attached results in paragraphs [9.1] and [9.2] were carried out according to connecting diagram of VNA3L0,87,05Q,
which is shown in [Pic. 6].

9.1. Oscillograms

9.1.1. Load transient

Pic. 7. loyr = 0,1-3 A; 6,5 AJlis. Pic. 8. 1oy = 0,1-3 A; 01 A/jis.

Top waveform - output voltage, 100 mV/div; bottom waveform - output current, 1 A/div; time - 100 ps/div.

Vi = 12V; Vour =5 V.

VOLTBRICKS PTE. LTD. The product information and specifications are subject to change without prior notice. UPD 23.06.25 Page 6 of 16.
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9.1.2. Output voltage ripple and noise

Pic.9.1pyr = 0,1 A. Pic. 10. Ioyr = 3 A.

10 mV/div; time - 2 ps/div.
Vin =12V; Vour =5 V.

9.2. Efficiency

Input ~  ————— 9 VvDC — 12VDC Output ~  —r—r——— 2,5VDC — 0,765 VDC
voltage: 18 VDC voltage: 1.8 VDC Input
’ voltage: 5VDC
95 100
o 2 — M =l - -
90 [ == L 90 [ i
va __/ - el -
f i Tie—ll
i 85 i ; 80 T =
/ / —
~__
[ =
80 70 ' T~
~
~
~
75 60
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3
lout, A lout, A

Pic.11.V)y = 9..18 V; Voyr = 5 V. Pic.13. Vi =5V Voyr = 0765 V: 1,8 V: 2,5 V.

Output —————— 5VDC — 1VDC
voltage: 2.3 VDC Input
’ voltage: 12 VDC
100
90 [t e A R i T e Pt
/
I
x 50 / —
< —
—
0 \,\
60 {/
50

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3
lout, A

Pic.12. Viy=12V: Voyr=1V;33V: 5V,
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10. Service functions

10.1. Output voltage setting

Output voltage setting in the range of 0,765 ... 7V under the conditions Vg1 2 V) * 0.07 (V) and Vgy1 € Viy % 0,65 (V) is
done by selecting the resistance of the resistor connected between FB and AGND pins.

The resistance value of this resistor is calculated by the equation:

7,65
Rfb [kOhm]=—"———-11,
[ ] Vour — 0,765
or it is selected from the table:
Vour,V 0,765 0,8 0,9 1 1,2 1,5 1,8 2,5 3,3 5,0 6,0 7,0
Rfb, kOhm not connected 215 54,9 30,9 16,2 9,2 6,19 3,28 191 0,698 0,357 0,124

10.2. On/off function

Converter is able to turn the output voltage on and off by a logic signal applied to EN pin referred to AGND pin. Low signal
at EN pin (0,3V or less) referred to AGND pin turns off the converter; high level signal (2,2V ... V,y) referred to AGND pin
turns it on. In case of EN and V| pins connection, converter will be turned on constantly. The signal level at EN pin should

be changed in <2 ms.

Ven 4

VENH _______
e —

VOUT A

ON OFF 't

Pic. 14. ON/OFF depending on Vgy.

VEN,VDC

Pic. 15. A typical curve of the sinking/soursing current on the EN pin,
depending on the voltage on it. V;y = 18 VDC.
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Pic. 16. Typical hysteresis of switching on / off the module on the EN
output.

Page 8 of 16.



DATASHEET = VNA3 «EULER» Series

V U |.t b ri C k S Service functions

Turn-On [Pic. 17] and Turn-Off [Pic. 18] threshold vs. ambient temperature:

2,2 2,2
2,0 2,0
1,8 18
= 16 > 16
@ ' @
o 14 > 14
= =
g 12 e 12 —
3 S
% 1,0 g 1,0
2 08 2 08
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2 06 k06
z ) )
S 5]
Zz 04 z 04
0,2 0,2
0 0
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Ambient temperature, °C Ambient temperature, °C
Pic. 17. Temperature dependence of Vg threshold. Pic. 18. Temperature dependence of Vg, threshold.
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<
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Pic. 19. Typical dependence of the reference voltage on temperature. V,y = 12 VDC.
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10.3. «Soft start» function

Using the «Soft start» function, you can prevent output overvoltage when converter is turned on; and reduce the starting
current value. The output voltage rise time can be set by the Csg capacitor value, connected between SS and AGND pins.

Converter’s «soft-start» diagram, as well as the formulas for Css capacitance selecting are presented in [Pic. 20] and in the
table.

VOUT NOM

t, [ms] = 0,35xC,, [nF]
tes [ms] = 0,44xC, [nF]

Pic. 20. Converter’s “soft-start” diagram.

0,22 0,47 1 1,5 2,2 33 47 7,5 10
0,08 0,16 0,35 0,53 0,77 1,16 1,65 2,63 3,5
0,1 0,21 0,44 0,66 0,97 1,45 2,07 3,3 4.4
11. Drawing
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Pic. 21. When mounting, it is recommended to use all contact pads, especially PGND, as it is used for heat conduction.
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11.1. Example of EULER layot

Pic. 22. «Top» PCB (example). Pic. 23. «Bottom» PCB (example).

11.2. Dimensions of board layot

1575 15 A
78 B )  —
77 Y r ) | \ )
- L N A~
| -
57 o | =
48 ! )
********************** 44
Al207)
35 x08 as
- T S S S S Al Sices
i Copper under Solder Mask
22 > O0—O—O—B o / Solder Mask
2 g et
""""""" a8 5| o )
********** S s mae S S
e i &
0 , i 0 | Ro2
— | S— Ra1 32xR
€= 08 / X403 R
Heat conduction | 4X065 2xn
198 2
6
74
Pic. 24. Land pattern example.
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11.3. Recommended stencil design

Pic. 25. Solder paste example based on 0.1 mm thick stencil.

12. Mounting on PCB

EULER mounting on PCB SHOULD be performed by surface mounting equipment. It is necessary to use soldering pastes with
solder balls of at least Type 4 (20-38 microns) in alloys:

= Sn63,Pb37;
= Sn62,Pb36,Ag2;
= or Sn62.6,Pb36.8,Ag0.4, Sb0.2.

It is recommended to use KOKI SS58-M955LV paste.

Peak

250 - 210~225°C, 5s.

200 Pre-heat stage -
¥ 140~170°C, 60~120's. <8
g 150 |- g3
2 53
o 3R
g 100 |-
§ Ramp-up

50 | 1,5~3,0 °C/sec.

0 60 120 180 240 300
Time, s.

Pic. 26. Reflowing in a convection heating oven.
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If it is necessary to use lead-free processes, installation should be carried out using solder pastes with solder balls of at least

type 4 (20-38 microns) from alloys: Sn96.5; Ag3.0; Cu0.5 (SAC305)
It is recommended to use KOKI S3x58-G803 paste.

Preheating options:

L 042005

Recommended: e 140~185 °C 90 s.
Upper limit:  «veceennnnns 150~190°C110s.
Lower limit:  ceeceeinens 130~175°C60s.
Peak
250 f-- seres,230~240°C
Pre-heat stage :
200 30<196°C; 60~110s.
&
g 150
2 Y
o Q
g 100 S g
€ q>; A
2 . Ramp-up o
50 1,0~2,0 °C/sec.
0 60 120 180 240 300
Time, s.
Pic. 27. Reflowing in a convection heating oven.
13. Packing information
35010 4800 350:10
Unloaded fape Unloaded tape -
4201 SN
4157 2:01 s 8
~N
Q§

OO0 OR OO © 0

&

<3

5"

23 12:07 Pin 1 \ User feed drrection

Pick and place area Index marking

Lover fape

Larrier fape

User feed direction
o T

1 Dimensions in mm'’s
2 *Infernal dimensions

27 inch (178 mm)

Label
Lot number

: Product name
7 Devises per reel = 400 Quantity
Other parameters
Pic. 28. Packing information.
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14. Through hole design

It is possible to order design VNA3LO0, 870, 0SP with pins for manual mounting on a printed circuit board (THD):

= version with partial circuit diagram [J;
= design includes EN and FB functions;

= the pin pitch is similar to the «T0220-5» package.

Pic. 29. Appearance VNA3LO, 87, 0SP.

*The location of the components in the photo may differ from the actual version.

15. Typical connection diagram

+V
IN
. Vin Vour on
EN
OFF
FB
-i-__CIN‘| RFB __COUT1 []Rl
PGND
:VIN -

Pic. 30. Typical connection diagram for VNA3LO, 87,0SP.

Table 2. Description of connection diagram elements.

Cinl tantalum capasitor 270 pF

Coutl tantalum capasitor 10 pF

Reg value is specified in [10.1]

VOLTBRICKS PTE. LTD. The product information and specifications are subject to change without prior notice. UPD 23.06.25
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16. Outline dimensions

Pic. 31. Dimensional drawing and terminal designation VNA3LO, 87, 0SP.

VOLTBRICKS PTE. LTD. The product information and specifications are subject to change without prior notice. UPD 23.06.25 Page 15 of 16.
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VOLTBRICKS PTE. LTD.
105 Cecil street
#15-01 The OCTAGONE
Singapore 069534

+65 6950 0011

Manufacturer of reliable DC/DC converters and power
supply systems

This datasheet is valid for the following units: VNA3L0,87,0SQ, VNA3LO0,87,0SP.
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