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About This Document
Purpose

This document describes the NAE12S03-B in terms of its physical structure, electrical characteristics,
and simple application.

The figures provided in this document are for reference only.

Intended Audience

This document is intended for:

e Hardware engineers

e Software engineers

e System engineers

e Technical support engineers

Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol Description

Indicates a hazard with a high level of risk which, if not

avoided, will result in death or serious injury.

Indicates a hazard with a medium level of risk which, if not
avoided, could result in death or serious injury.

/A CAUTION Indicates a hazard with a low level of risk which, if not
avoided, could result in minor or moderate injury.
Indicates a potentially hazardous situation which, if not

avoided, could result in equipment damage, data loss,
performance deterioration, or unanticipated results.

NOTICE is used to address practices not related to personal
injury.

Ll noTE Supplements the important information in the main text.

NOTE is used to address information not related to personal
injury, equipment damage, and environment deterioration.

GLOBAL ENERGY EFFICIENCY SPECIALIST i SN2 HUAWEI
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Change History

Changes between document issues are cumulative. The latest document issue contains all updates
made in previous issues.

Issue 1.0 (2020-06-05)

This issue is the first release.

GLOBAL ENERGY EFFICIENCY SPECIALIST i N2 HUAWEI



NAEiZSOB-B DC-DC
Converter

o~ Technical Manual Contents
st B
33,588 5
Contents
ADOUL ThiS DOCUMENT.......coiiieirieieeeinneeieiessnesssssssssessssssssessesssssssssssssssssssssssessssassssssssassassasss i
T PrOAUCE OVEIVIEW......ccouireiiirnininniesesanesssassssssnssssssssosssssssssssssssssssssssssssssssssssssssassssssssosssssssss 1
2 Electrical SpeCifiCations.........cciiciirienienicerccceecneeseesneeseesneeseesssessssssesnssssssasessesassssssasssaasans 4
2.7 ADSOLUTE MaXimUM RATINGS.....ccvirierieeirieieireiseiseis ettt sss st s ss s ses e sss s bt s s s sssssssassassnssssensssssssnen 4
2.2 INPUL CRATaCEEIISTICS. ... eueueerrereeeeeereeeiaettse ettt easesss e essesssesessee s st ss et s s e s s s e ae s bs et s e ssees e ensanesse s 4
2.3 OULPUL CRaraCtriSTICS....vuiuriieereriieieirieissississtssesssssss sttt se s st sss s st sssssssssessssassss s s s st snsessssssssssansssensessssssssnsssssnssnsans 5
2.4 ProteCtioN CRaraCteriSTiCS.....ooviuiieririeeirieieireisiestesee sttt sss st s st ses s s st st sesssesssasssns s besssessessessssnsnssnns 6
2.5 DYNAMIC CNAraCEEIISTICS. ...eeueuuieueeereereieieeteseieeieeesetss st esse s aeses s b ss et s et s s e s e s e sases b e snseseesnsaneses 7
2.6 EFfICIEINCY ittt sttt ss st s s e s SRR e AR e bbbt en s s R s s tas 7
2.7 Other CRaraCleriSTiCS. .o rrurrereereiririeeeisiseise ettt ss s ess st s s s as s s et st sse s s s st e b s s st sessaasesssssssnsrnses 8
2.8 Reliability CharaCt@riSTiCS. ....ovvurureerrereieeeiereieeestisseseeeseeseeseess et ss e es s s s es bbb ss st a s sesss s ssanenns 9
3 CharacteriStiC CUNVES........iieieiieritentetnnenetesaeessssasessssasssssssssssssssssssssssssssssossssssssassssssassnes 10
3.1 Test Setup Diagram & Fundamental Circuit Diagram........cooeereereeneeneeneeneeneess s sessessesssessesssssssssessssssssnes 10
3.2 Efficiency and POwer DiSSIPAtiON CUIVES.......c.ccruiveiirienieneieisisissississesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssnsenes 11
3.3 ThErmMal CONSIARIALIONS. ..ottt s st s st s st ensenseesnens 14
3.4 TUIN-ON/TUIN=OFf WaVETOIMS........eeeeeeeeeeee ettt ettt st ettt b st st sass s st sassesaessaesanans 16
3.5 OULPUL RIPPLE @NA NOISE.....oueeiecereieriieie ittt sttt s s bbb st sss s s s s bbbt snssssessssassas s st ensessessessnen 18
3.6 DYNAMIC LOAA WaVETOIM.....ouiiieiiiririeie sttt sttt st n st ensnens 18
4 CONTIOL FEALUIES......cceeeeeeeeeeeeeneeeecneeseesneeeecneesaesssesssessesassssssassssesasssssssssssasassssassssssesasssaase 19
Ot I Y g Yo @ Lo YA @ i =1 ) ISR 19
4.2 OUELPUL VOLEAGE THIM (FB) .oeueuieieieeieecereieeeetesetse ettt ese s ess e esees st st b s es s ssses et sesanenes 19
4.3 POWET GOOA SIGNAL (PG) ..ottt ssss s bbbt st sss s bbbttt s s s s s bbb ensesssssssanssnsansns 20
4.4 NVOItage TrACKING (SS) . ururruierriririririsirsiseiseiseeses sttt sse s s s ass sttt sssssssasssas s ssss st ssssssssssssssssassssssssssssssssnssssssssenes 21
5 ProteCtion FEATUIES........ucceieieeeceeetceececceesaeeseesneeseesassseessssssssssssnessssssessassssssassassssssnssssssases 22
6 QUALITICAtION TESTING...ccceeieeeceeeeceeeeceeteceeeeceeseecee e s eesaesseesaseseessessesssesseessessesssesssasans 23
7 MSL RAtiNG..uucoeiiiiiiiiiitnninennniensisnnssessssnsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 25
8 Thermal ConSIid@ration.........ccicieneeienecieneiceeseeceeseecsesascssesasessesassssssassssssassssssasssasssass 26
9 Package INfOrmMatioN.........eeeeeeeecreeecceceeceeseesseeseesseeseesseessesseessessessasssessasssassasssaasaanns 27
10 Mechanical Consideration (SOldering)......cccccceeievirrurrcensurnsernrcsnnsncsensnessssnsessssnnenenes 28

GLOBAL ENERGY EFFICIENCY SPECIALIST fi N2 HUAWEI



NAEiZSOB-B DC-DC

Converter
Jg»}ﬁ Technical Manual 1 Product Overview
iy af B

Product Overview

Operational Features

e Input voltage: 6.3-14.0 V

e Output current: 0-3 A

e Output voltage: 0.8-5.2 V

e Efficiency: 92% (50% load, Vi, =12 V;
Vout = 5.2 V; Tp = 25°C)

The NAE12S03-B is a power supply in a Protection Features
package (PSiP) DC-DC converter with an e Input undervoltage protection
input voltage range of 6.3 V to 14.0 V and

the maximum output current of 3.0 A. e Output overcurrent protection

e Overtemperature protection

Mechanical Features Environmental Protection
e SMT e RoHS6 complaint, lead-free reflow
e Dimensions (L x W x H): 3.0 mm x 2.8 soldering
mm x 1.6 mm (0.118 in. x 0.110 in. x e China RoHS
0.063 in.)
e Weight: 0.05g
Control Features Applications
Remote on/off Servers

Model Naming Convention
NAE 12 5 03 B

12 3 4 5

1 — Non-isolated, analog, package type
2 — Input voltage: 12 V

3 — Single output

4 — Output current: 3 A

5 — Extension code

GLOBAL ENERGY EFFICIENCY SPECIALIST 1 SN2 HUAWEI
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Mechanical Diagram

Figure 1-1 Mechanical diagram

(] NOTE
All dimensions are in the unit of um unless otherwise specified. Tolerances: +30 pm
A e
m
A1 Corner D1 |E
iy |
I
—_———t—-—o-—1— E1E p—1C]
AN
. ™~ Detail i
| ~Detail inductor
| A
Top view Side view
g88 88
ool BE =8
NSN o E
A1 Corner T'I-'I- 1T A:E)EO*g% L1 =25 mm+0.2mm
2900.00 ) y ; 600" W1 =2.0mm+ 0.2 mm
g; E<:: I\E,l?q i EJ g;ggg'l:]gn G = 1.1 mm (Typical value)
2400.00 — H i E=B007500 T = 1.2 mm (Max value)
i | !
20650 00 — ! R 2025.00
'&%1— --=-t{——1875.00 T
C2 -t 1625.00
PG ND
5T 1250.00
950.00 — GND l ______ 850.00 /
s
600.00 — g3 o7 5 H— 50000 Wi
100.00 | LFB | VOUT | VOS
el | [ ©
& 8 8 g8 8 L1
= 2
§ 8% % g & Detail inductor top view
Top view
Symbol Minimum (mm) Typical (mm) Maximum (mm)
A - - 1.60
Al 0.240 0.285 0.330
D 2.70 2.80 2.90
E 2.90 3.00 3.10
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Symbol Minimum (mm) Typical (mm) Maximum (mm)
D1 2.15 2.20 2.25
E1 2.65 2.70 2.75
L 0.30 (typical value)
w 0.10 (typical value)
f 0.10 (typical value)
aaa 0.08 (basic value)
Table 1-1 Pin description
Name | Function
SS Soft startup and voltage tracking pin. An external capacitor connected to this pin sets the

internal reference voltage rise time.

PG Power good signal. This is an open-drain signal. The pull-up resistor cannot be connected
to any voltage higher than 6 V. If unused, leave it open.

FB Output adjustment pin. A resistor divider connecting the feedback to the GND is used to
set the desired output voltage.

Vout Output pins. Connect these pins to loads and place output filter capacitors between
these pins and GND pins.

VOS Output voltage sense pin. This pin must be directly connected to the output capacitor.

EN Enable pin. A high level enables the converter while a low level disables the converter.

Vin Power input pins. Connect these pins to input power supply and place input filter
capacitors between these pins and GND pins.

SwW Switching node of the circuit. This pin is used to check the switching frequency.

GND Input and output power ground. Connect these pins to the ground electrode of the input

and output filter capacitors.
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Electrical Specifications

2.1 Absolute Maximum Ratings

Parameter Minimum | Typical Maximum | Unit | Notes & Conditions

Input voltage - - 15 \Y Vin =18V, t <100 ms, or

(continuous) Vihn =19V, t < 1 ms, the
converter must not be
damaged.

Operating ambient -40 - 85 °C If the converter meets

temperature (Tp) either of the conditions (Tx

. ) = -40°Cto +85°Cor Tj=

Operating junction -40 - 125 °C —40°C to +125°C), it is

temperature (T;) acceptable,

Storage temperature -55 - 125 °C -

Operating humidity 5 - 95 % RH | Non-condensing

External voltage -0.3 - V;,+0.3 \Y -

applied to On/Off

2.2 Input Characteristics

Parameter Minimum | Typical Maximum | Unit | Notes & Conditions

Operating input 6.3 12 14 \Y 0.8V <V t£25V

voltage

9 12 14 Y, Vout > 2.5V

Maximum input - - 5 A Vin=0-14V; lout = lonom

current

No-load power - - 0.2 w Vin=12V, Vout = 3.3V,
lout=0 A
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Parameter Minimum | Typical Maximum | Unit | Notes & Conditions

Input capacitance 20 - - MF Ceramic capacitor

Inrush transient - - 7 A 100% load, V;, slew rate <
10 V/ms, output
capacitance = 44 pF

- - 2 A No load, V;, slew rate < 10

V/ms, output capacitance =
44 pF

Input ripple voltage - - 500 mV Vin = 6.3-14 V, oscilloscope

(peak to peak) bandwidth: 20 MHz

Altitude - 4000 - m -

2.3 Output Characteristics

Parameter Minimum | Typical |Maximum/| Unit | Notes & Conditions

Output voltage -2.0 - 2.0 % Voset| Vin =12V, lout = 50% lonom

setpoint (with 1% tolerance for
external resistor used to set
output voltage)

Output voltage 0.8 - 25 \Y Vih =6.3-14V

25 - 52 \ Vih=9-14 V (not include

Vout = 2.5 V)

Output current 0 - 3 A Vin =6.3-14 V, 0.8 V < Vgt
<25V

0 2 A Vin=9-14V, Vot > 25V

Line regulation -1 - 1 % Vin = 6.3-14 V; lout = lonom

Load regulation -2 - 2 % Vin = 6.3-14 'V, lout = lomin—
|onom

Regulated voltage -3 - 3 % Vin = 6.3-14 V; lout = lomin—

precision lonom

Temperature -0.02 - 0.02 %/°C | Tp = -40°C to +85°C

coefficient
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Parameter Minimum | Typical |Maximum | Unit | Notes & Conditions
External capacitance 44 - 544 WF Vout = 0.8-5.2'V; 500 uF
ceramic capacitor or 200 uF
polymer aluminum
capacitor + 300 F ceramic
capacitor
Output ripple and - - 30 mV Vout < 2.5 V; oscilloscope
noise (peak to peak) bandwidth: 20 MHz; CCM
mode
- - 50 mV Vout < 2.5 V; oscilloscope
bandwidth: 20 MHz; DCM
mode
- - 50 mV Vout = 2.5 V; oscilloscope
bandwidth: 20 MHz; CCM
mode
- - 60 mV Vout 2 2.5 V; oscilloscope
bandwidth: 20 MHz; DCM
mode
Output voltage - - 5 % Full range of Vi, lout, and
overshoot Ta
Output voltage rise 0.50 1.65 6.00 ms Vout = 0.8-5.2 V; from 10%
time Vout to 90% V,,+ after
power-on through the EN
signal
Switching frequency - 2000 - kHz Vour=18V; loue = 1TA
2.4 Protection Characteristics
Parameter Minimum | Typical |[Maximum | Unit | Notes & Conditions
Input undervoltage e Define the voltage at
protection which the chip logic
Startup threshold 39 47 59 Vv starts to work as the
startup threshold.
Shutdown threshold 3.6 4.4 49 \V/ )
] e Define the voltage at
Hysteresis threshold 0.1 0.3 0.6 \%

which the chip logic
stops to work as the
shutdown threshold.
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Parameter Minimum | Typical |[Maximum | Unit | Notes & Conditions

Output overcurrent 3.1 - - A -

protection

Overtemperature Overtemperature

protection protection is implemented

Threshold threshold 130 160 170 °C based cin Tj- The converter

. R internal temperature can

Hysteresis threshold > 20 40 C be obtained by the thermal

resistance model.

2.5 Dynamic Characteristics

Parameter Minimum | Typical | Maximum | Unit Notes & Conditions

Overshoot amplitude | - - 5 % Vout pus| Current change rate: 5 A/ps

Recovery time - - 200 Load: 25%-50%-25%;
50%-75%-50%

2.6 Efficiency

Parameter Minimum | Typical |Maximum | Units | Notes & Conditions

50% load 65.0 76.0 - % Vin = 12 V; Voue = 0.8 V; Tp = 25°C
68.5 77.0 - % Vin =12 V; Vot = 0.9 V; Tp = 25°C
70.5 78.0 - % Vin =12 V; Voue = 1.0 V; Tp = 25°C
74.0 79.5 - % Vin =12 V; Voue = 1.2 V; Ta = 25°C
77.5 81.5 - % Vin =12 V; Voue = 1.5 V; T = 25°C
81.5 83.0 - % Vin=12V; Vot = 1.8 V; Tp = 25°C
84.5 86.0 - % Vin = 12 V; Voue = 2.5 V; Tp = 25°C
87.5 89.0 - % Vin =12V; Vot = 3.3 V; To= 25°C
90.0 91.5 - % Vin = 12 V; Voue = 5.0 V; Tp = 25°C
90.5 92.0 - % Vin=12V; Vout = 5.2 V; To = 25°C
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Parameter Minimum | Typical |Maximum| Units | Notes & Conditions

100% load 60.0 66.5 - % Vin = 12 V; Vg = 0.8 V; Ta = 25°C
61.5 68.0 - % Vin = 12 V; Voue = 0.9 V; Ta = 25°C
63.5 69.5 - % Vin =12 V; Voue = 1.0 V; To = 25°C
67.5 72.0 - % Vin = 12 Vi Voue = 1.2 V; Tp = 25°C
70.5 75.0 - % Vin =12 V; Voue = 1.5 V; Ta = 25°C
76.0 77.5 - % Vin = 12 V; Voue = 1.8 V; Tp = 25°C
79.5 81.0 - % Vin =12 V; Voue = 2.5 V; Ta = 25°C
86.0 87.5 - % Vin = 12 V; Ve = 3.3 V; Ta = 25°C
89.0 90.5 - % Vin = 12 V; Voue = 5.0 V; Ta = 25°C
89.5 91.0 - % Vin = 12 V; Voue = 5.2 V; Tp = 25°C

2.7 Other Characteristics

Parameter Minimum | Typical Maximum | Unit Notes & Conditions
Remote On/Off voltage \Y; Positive logic

Low level -0.2 - 0.3 \Y;

High level 0.9 - Vi, +0.3

PG high threshold 92 95 99 % Vier | -

(FB from low to high)

PG low threshold 87 90 94 % Vier | -

(FB from high to low)
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2.8 Reliability Characteristics

Parameter Minimum | Typical |[Maximum | Unit Notes & Conditions
Mean time between - 25 - Million | Based on JEP122 and
failures (MTBF) hours | JESD85, Active energy

Ea=0.7eV, Tyse = 55°C, Tstress
= 125%C, Confidence Level
is 60%
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Characteristic Curves

3.1 Test Setup Diagram & Fundamental Circuit
Diagram

Figure 3-1 Test setup diagram

/‘ Enternal input filter

™ A B
_r.—m_.— Vin Vout .
I | DC-DC
+ |== | L Converter 1 c C :?T
_J IJc I [ Cout o
DC | : GND
!_O_ —7 @ i @
C
Cin: The 20 pF ceramic capacitor is Cout: The 44 pF ceramic capacitor is
recommended. recommended.
Cy: The 0.1 pF ceramic capacitor is C,: The 10 uF ceramic capacitor is
recommended. recommended.
(10 NOTE

1. Measure the input current ripple at A shown in Figure 3-1.

2. During the test of input reflected ripple current, the input terminal must be connected to a 12 pH inductor
and a 220 pF electrolytic capacitor.

3. Points B and C are used for testing the output voltage ripple.
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Figure 3-2 Fundamental circuit diagram

— Vi Vout
DC-DC
R
% Comverter Yo [—® =
i = s = Q
(.) Ca & _j;R* Cou g8
be Csi|_| GND  FB 2.
l 3 Ruim

Cin: The 20 pF ceramic
capacitor is recommended.

Ry: 10 kQ

Cout: The 44 WF ceramic capacitor is recommended.

Css: The 3.3 nF ceramic capacitor is recommended.

3.2 Efficiency and Power Dissipation Curves

Conditions: Ty = 25°C, Vi, = 12 V unless otherwise specified

0.8 V Efficiency curve 0.8 V Power dissipation curve
90 16
——63 Vin
80 14 z
/\ — =12Vin R
ra
— — P
70 - 5_—.-:—"“' —-“"""""w..:-_-___ e E 1.2 -===14Vin R P
= b= == Lo
g« 5 10 e Z
— ,J
g so S os &
] g - /
2 o s
£ 40 T 06 =
w 63 Vi E -
— i
30 " 5 o4 S—a
— -12Vin _,,..-f/
20 H 02 Le=e=?"
—===14Vin __,_..--“"""—_
10 - - - - - - : 0.0 - - - - - -
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% Load % Load

Efficiency curve (Vo = 0.8 V)

Power dissipation curve (Vo = 0.8 V)

0.9 V Efficiency curve 0.9 V Power dissipation curve
90 16
— 53 Vin ,
80 14 "f
— =12Vin ’
-,
70 = 12 >l 7
= ====14 Vin 7
—_ = S
£ 60 c 10 27
L S s
= -
= 50 g 08 Pl /
.2:_" -a - l"‘ / /
g g s o
“ g = /
— 3 Vin 2%
- .4 3
* e ’ ’7
— =12 Vin —
20 - R
~===14Vin e
10 i i i i i " . 0.0 i i i :
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%
% Load % Load
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Efficiency curve (Vout = 0.9 V) Power dissipation curve (Vo = 0.9 V)
1.0 V Efficiency curve 1.0 V Power dissipation curve
90 16
—63Vin =
—— o —— 14 H .
o B \ — -12Vin = /1
] it B i ey —— | S 12 [ ----1avin A
- B == = ——— A
g 5 e
= 60 = prees /
g 50 g 2 /
g 2 -
S‘é E 0.6 —- P
Y —63Vin [} z == /
falemt
30 — =12Vin || 02 ';‘__‘,g—"
—===14Vin -
20 i ] i . . i : : 0 . . ! . ! . .
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%
% Load % Load
Efficiency curve (Voue = 1.0 V) Power dissipation curve (Vout = 1.0 V)
1.2 V Efficiency curve 1.2 V Power dissipation curve
100 18
— 5.3 Vin
90 16 :
— -12Vin L
o [ e 14l i
= — T s — ;“"-----..._._ = —-==-14Vin /,//
2 S — c 12 —
= 'ﬁ 1 /L;/ /
g 60 =2 s /
8 @ o8 P //
= 50 = s
& 5 06 e
40 ——63Vin || z — /
a 04 p—
— =12Vin ’_--_:.‘,j/
30 H 02 bw2=—
-==-14Vin =
20 . . . . ! . : 0 i . . . . . .
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% Load % Load
Efficiency curve (Vo = 1.2 V) Power dissipation curve (Vout = 1.2V)
1.5 V Efficiency curve 1.5 V Power dissipation curve
100 18
%0 16 — 5.3 Vi g
14 | — =12Vin ’/
80 Feezo = e g 1'2 18 vin ,/
g 70 c T
£ 2 == =
T 60 2 -
2 8 o8 ’,,/"
= h=] P
E 50 g 06 "/_:' =
—63Vi T
40 s 8 o4 — -
—_— =12 Vin ,:_:'::.:/
30 H 02 |22
—===14Vin -
20 . . . . ! . : : 0 . . . . ; . .
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% Load % Load
Efficiency curve (Vout = 1.5 V) Power dissipation curve (Vout = 1.5V)
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1.8 V Efficiency curve
100
90 —_—
g0 [ e e e e
2 70
g 60
@
& 50
L
40 —03Vin ||
— =12Vin
30 H
-==-14Vin
20 i i i i i i : :
10% 20% 30% 40% 50% 60% 70% @80% 90% 100%
% Load

1.8

14
12

1
0.8
0.6

Power dissipation (W)

0.4
0.2
0

1.8 V Power dissipation curve

16 H

— 5.3 Vin
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— =12Vin ~
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)
-
Lt
-"‘
-
.-"//
ezt
-r:-:.:'- %
2=
_{.—-—""'—’—_
i I I i i

10% 20% 30% 40% 50% 60% 70% 80% 90%

100%
% Load

Efficiency curve (Vout = 1.8 V)

Power dissipation curve (Vo = 1.8 V)

2.5V Efficiency curve

% Load

100
90
e e e e e
=== e —
80
E 70
T 60
a2
£ 50
w
0 —63Vin ||
—_— =12 Vin
30 H
—===14Vin
20 ! ! ! ! ! ! . .
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

14
12
1
0.8
0.6

Power dissipation (W)

0.4
0.2
0

2.5 V Power dissipation curve

16 H

— 63 Vin ——
-
— =12Vin -
-7
—===14Vin ’,-‘
=
o /
g
BT
'*’
=
et

10% 20% 30% 40% 50% 60% 70% 80% S0% 100%

% Load

Efficiency curve (Vout = 2.5 V)

Power dissipation curve (Vgyt = 2.5 V)

3.3 V Efficiency curve 3.3 V Power dissipation curve
100 1.4
— Vin
95 12
—_— — =12Vin
el e e E 2 1| ---c1avi
— 85 c
g £ o8
g 80 g
=4 206
g S
“ : $ 04
—9V|n -
70 8
— =12 Vin
65 i 02
-===14Vin
60 ; ; ; : ; ; : : o . i . i . . .
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% Load % Load
Efficiency curve (Vout = 3.3 V) Power dissipation curve (Vout = 3.3 V)
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3.3 Thermal Considerations

Sufficient airflow should be provided to ensure reliable operating of the converter. Therefore,
thermal components are mounted on the top surface of the converter to dissipate heat to the
surrounding environment by conduction, convection, and radiation. Proper airflow can be verified by
measuring the temperature at the surface of the converter.
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Thermal derating with airflow from V;, to Vo,  Thermal derating with airflow from V;j, to Vgt
(Vin=12V; Voue =15 V) (Vin=12V; Voute = 1.8 V)

Thermal derating curve with airflow from Vin to Vout Thermal derating curve with airflow from Vin to Vout
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3.4 Turn-On/Turn-Off Waveforms

Conditions: T = 25°C, Vi, = 12.0 V unless otherwise specified
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3.5 Output Ripple and Noise

I

S e A wrtaM | | G X 38 |[1omem oEs 1 t2spunt |

| e LT
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Output voltage ripple (for points B and C in the test setup diagram, Ty = 25°C, Vi, = 12.0 V, lgyt =
3.0A)

3.6 Dynamic Load Waveform

Output voltage dynamic response (load: 25%-  Output voltage dynamic response (load: 50%-
50%-25%, di/dt = 5 A/us, Ta = 25°C) 75%-50%, di/dt = 5 A/us, Ta = 25°C)
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Control Features

4.1 Remote On/Off (EN)

Logic Enable On/Off Pin Level Module Status
Positive logic Low level Off
High level On

It is recommended that the On/Off pin be controlled with an open collector transistor or similar
device.

Figure 4-1 Circuit configuration for On/Off function

Vin Vout

Vos

DC-DC L
SR

+ s Converter B3
O o [

| EN |
Gt |._E GND E: Rerim

peo

4.2 Output Voltage Trim (FB)

The output voltage can be adjusted by connecting an external resistor between the Trim (FB) pin
and the GND pin.

Figure 4-2 Ry, external connections

L 2 Vin Vout
R Vos
DC-DC L
+ Converter b3 R §
<:;> EN FB -
DC R
ss S MNtrim
Cee GND
T )




NAE12503-B DC-DC

Converter
; Technical Manual 4 Control Features
g B e
5,588 5°

The output voltage varies depending on Ryyim.

(11 NOTE

The trim resistor tolerance directly affects the output voltage accuracy.

Relationship between Ryim and Vgt

8
R - —
1rm lll"lruu-t_l:l.a

The following table describes the mapping between Vg and Reyim.

Vout (V) Rerim (kQ)
0.8 -

0.9 80

1.0 40

1.2 20

1.5 11.42857143
1.8 8

25 4.705882353
3.0 3.636363636
33 3.2

5.0 1.904761905
5.2 1.818181818

4.3 Power Good Signal (PG)

If the PG function is required, the PG pin needs to be pulled up to a high level (less than 6 V)
through a resistor (greater than 3 kQ), and a 10 kQ resistor needs to be connected in series to filter
the high-frequency PG noise. If the PG function is not required, the pin is left open.



Figure 4-3 Configuration diagram of PG

Technical Manual

2503-B DC-DC
rerter

DC-DC
Converter

PG @

<6 Vor Vot

R

ANN-® PG

R =10kQ

System

4.4 Voltage Tracking (SS)

4 Control Features

An external capacitor connected to SS pin sets the internal reference voltage rise time.
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Protection Features

Input Undervoltage Protection

The converter will shut down if the input voltage drops below the undervoltage protection
threshold. The converter will start to work again if the input voltage reaches the input undervoltage
recovery threshold.

Output Overcurrent Protection

The converter equipped with current limiting circuitry can provide protection from an output
overload or short circuit condition. If the output current exceeds the output overcurrent protection
setpoint, the converter will enter constant current mode. When the fault is rectified, the converter
will automatically recover.

Overtemperature Protection

A temperature sensor on the converter senses the average temperature of the converter. It protects
the converter from being damaged by high temperatures. When the temperature exceeds the
overtemperature protection threshold, the output will shut down. The converter will turn on again
when the temperature of the sensed location falls by the value of the overtemperature protection
hysteresis.
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Test Item Test Condition Samples Remarks
Precondition Visual inspection — Electrical test — C- - MSL 3 prior to
SCAN/X-RAY - Bake (125°C, 24 hours) - reliability test
Moisture soaking — Reflow (3 cycles,
260°C) - Visual inspection - Electrical test
- C-SCAN/X-RAY
LTSL Ta £ -55°C 3 lots (25 PCS/ | -
lot)
HTSL Ta 2 125°C 3 lots (77 PCS/ | -
lot)
TC -55°C to 125°C, 1000 cycles, no power 3 lots (77 PCS/ | Test at
lot) 500/700/1000
cycle
TS -55°C to 125°C, 1000 cycles, no power 3 lots (77 PCS/ | Ramping rate
lot) >20°C/min
only, test at
500/700/1000
cycles
SD Steam aging: 8 h 22 leads -
Pb-free: (245+5)°C/(5+0.5)s
uHAST 130°C/110°C, 85% RH 3 lots (77 PCS/ | -
lot)
HAST 130°C/110°C, 85% RH, Vcc 3 lots (77 PCS/ | -
lot)
THB 85°C/85% RH, Vcc 3 lots (77 PCS/ | -
lot)
HTOL Rated input voltage, T; 2 125°C, 1000 Hours | 3 lots (77 PCS/ | -
lot)
PTC -40°C to 100°C, 10°C/min to 20°C/min, 3 lots (77 PCS/ | -
rated input voltage, 50% Load, 1000 cycles | lot)
GLOBAL ENERGY EFFICIENCY SPECIALIST 23 S}z HUAWEI
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Test Item Test Condition Samples Remarks
HALT Including high temperature step test, low 5-10 PCS -
temperature step test, random vibration
step test and combined stress test.
Mechanical shock | 0.5 ms duration, 1500g peak acceleration, 5-10 PCS -
30 shocks
Withstand 70% compression of thermal conductive 3 lots (33 PCS/ | The
mechanical pad, Tmm/s lot) appearance
strength (for and electrical
converter) performance
are normal.
The electrical
performance
before and
after the
reliability test
complies with
the
specifications.
Salt fog Class B environment for 5 years: 2% NacCl, 1 lot (16 PCS/ | -
90% RH, 35°C, 20 days lot)
Damp dust Class B environment for 10 years: dust for 6 | 1 lot (16 PCS/ | -

days (30 mg/m3) - steady damp heat test
for 12 days (95% RH, 40°C) - cyclic damp
heat test for 4 days (25°C-40°C, 95% RH)

lot)

Projection moire | Temperature range: 25°C-270°C 3 PCS <0.08 mm

high temperature (lead-free

deformation test package)
GLOBAL ENERGY EFFICIENCY SPECIALIST 24 SVA HUAWEI
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7 MSL Rating

Store and transport the converter as required by the moisture sensitivity level (MSL) rating 3
specified in the IPC/JEDEC J-STD-033.

The surface of a soldered converter must be clean and dry. Otherwise, the assembly, test, or even
reliability of the converter will be negatively affected.
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Thermal Consideration

Thermal Test Point

Sufficient airflow should be provided to ensure reliable operating of the converter. Therefore,
thermal components are mounted on the top surface of the converter to dissipate heat to the
surrounding environment by conduction, convection, and radiation. Proper airflow can be verified by
measuring the temperature at the surface of the converter.

Thermal test point

Power Dissipation

The converter power dissipation is calculated based on efficiency. The following formula reflects the
relationship between the consumed power (Pd), efficiency (n), and output power (Po):

Pd =Po (1 - n)/n
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Package Information

The converter is supplied in tape and reel packaging. The following figure shows the tape
dimensions.

Unit of measurement: mm

Do [P0 —P2

1 / Il N Il |
A AV \f 4497 Ay A% A\ H AV t
Bo %MAXMP le
DI
Ko L—Plg*
’FMAXlO‘
%—Ao
Item W AO BO KO PO E
Specificati | 12.00+0.30 3.10+0.10 3.25+0.10 1.70+£0.10 4.00+0.10 1.75+£0.10
ons
Item F DO D1 P1 P2 T
Specificati | 5.50+0.05 1501010 11 5*0.10 1 800+0.10 | 2.00+0.05 | 0.30+0.05
ons U -0.00 S -0.00
(1] NOTE
e Carrier camber does not exceed T mm in 250 mm.
e Cumulative tolerance of 10 sprocket hole pitch: £0.2 mm
e Material: ABS
GLOBAL ENERGY EFFICIENCY SPECIALIST 27 S'z HUAWEI
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1 O Mechanical Consideration

(Soldering)

The converter supports reflow soldering techniques. Wave soldering and hand soldering are not
allowed. During the reflow process, the peak temperature must not exceed 260°C at any time.

Figure 10-1 Recommended reflow profile using lead-free solder

H :r = :z::s:%.:',::..’f;._-... - e
g : (o] ) i | \
é-'u [Fanin i \

i e——. ——
Item JEDEC
Preheat and soak time: tg (Tsmin—Tsmax:. 150°C- 60-120s
200°C)
Ramp-up rate (from T 217°C to T, 260°C) < 3°C/s
Liquidous temperature time - t, (T > T 217°C) 60-150s
Peak package body temperature (Tp) 260°C
Time within 5°C of the specified classification t, < 30s
temperature (T, - 5°C)
Ramp-down rate (from T, to Ty) < 6°C/s
Time)from 25°C to peak temperature (from 25°C < 8 min
toT,




Copyright © Huawei Technologies Co., Ltd. 2020. All rights reserved.

No part of this document may be reproduced or transmitted in any form or by any means without prior written consent of Huawei Technologies Co., Ltd.

Trademarks and Permissions

e

HUAWEI and other Huawei trademarks are trademarks of Huawei Technologies Co., Ltd.

All other trademarks and trade names mentioned in this document are the property of their respective holders.

Notice Huawei Technologies Co., Ltd.

The purchased products, services and features are stipulated by the contract made between Huawei
and the customer. All or part of the products, services and features described in this document may . .
Huawei Industrial Base

not be within the purchase scope or the usage scope. Unless otherwise specified in the contract, all .
Bantian, Longgang
Shenzhen 518129

People's Republic of China

statements, information, and recommendations in this document are provided "AS IS" without

warranties, guarantees or representations of any kind, either express or implied.

The information in this document is subject to change without notice. Every effort has been made in
the preparation of this document to ensure accuracy of the contents, but all statements, information,

and recommendations in this document do not constitute a warranty of any kind, express or implied. www.huawei.com


https://www.huawei.com

	About This Document
	Contents
	1 Product Overview
	2 Electrical Specifications
	2.1 Absolute Maximum Ratings
	2.2 Input Characteristics
	2.3 Output Characteristics
	2.4 Protection Characteristics
	2.5 Dynamic Characteristics
	2.6 Efficiency
	2.7 Other Characteristics
	2.8 Reliability Characteristics

	3 Characteristic Curves
	3.1 Test Setup Diagram & Fundamental Circuit Diagram
	3.2 Efficiency and Power Dissipation Curves
	3.3 Thermal Considerations
	3.4 Turn-On/Turn-Off Waveforms
	3.5 Output Ripple and Noise
	3.6 Dynamic Load Waveform

	4 Control Features
	4.1 Remote On/Off (EN)
	4.2 Output Voltage Trim (FB)
	4.3 Power Good Signal (PG)
	4.4 Voltage Tracking (SS)

	5 Protection Features
	6 Qualification Testing
	7 MSL Rating
	8 Thermal Consideration
	9 Package Information
	10 Mechanical Consideration (Soldering)



