A NELTA PACSR12025

12V Output AC/DC Converter, Module Package

FEATURES

E  Full Load Efficiency up to 91.5% @220VAC
E Metal Case Box Type Package

E Package Dimension:
110.8x50.8x13.7mm (4.33” X00" &.54")
E Operating Baseplate Temperature Range - 40°C to +100°C
E  Input Brown-Out, Output OCP, OTP, OVP, SHORT protection
E  3000VAC Isolation
E  RoHS Compliant
E CEMark
E EMC c o mp @ISARDb1 CéassB (with external EMC filter)
E 1SO 9001, ISO 14001 certified manufacturing facility
E  UL/cUL 60950-1 (US & Canada)
E Surdenmufivt yh external EMC fi

AC: +1 kV di fferenti al mo d ¢
AC: k2 common mode

The PACSR12025, a wide input voltage range of 85~265VAC, and single isolated output converter, is the latest product offering from a world
|l eader in power systems technology and madulefym ACDCrconneger ean dhowidlet3@0W E1R\E
regulated DC output voltage with full load efficiency up to 91.5% @220Vac; the PACSR12025 offers Brown-out, output OCP, OTP, OVP and Short
protections, and allows a wide operating baseplate temperature range of —40°C to +100°C. With creative design technology and optimization of
component placement, this converter possess outstanding electrical and thermal performance, as well as high reliability under extremely harsh
operating conditions.

(All specifications valid base on the connection of figure 10, unless otherwise indicated)

INPUT CHARACTERISTICS

Condition

Rated input voltage 100 110/ 2 240 VAC
Max i nput voltage r 85 265 VAC
Il nput voltage frequ 45 5060 65 Hz
Maxi mum | nput Curre Vi=B ¥YAGC 100% Loa 4.5 A
Il nput PF value Vi 6t &VWACL00% Load 0.95

Al | owausslaepaci t ane® r Vi a0/ 2200 CLDAGd 440 1000 uF

OUTPUT CHARACTERISTICS |

Min | Typ. | Max._ __ Unit

PGhi gh Good state 3.0 3.2 34 V
PGl ow Fault state 0 0.8 \Y
PG del ay ti me Vbus=0V, Vin >75V t 2500 ms
PG soouwceent PG high +0. 3 mA
PG sink current PG | ow -03 mA
Out put voltage setp Vi 22VAC 02 % 118. 12.0 1 2. Vdc
OQuput cuanget 0 25 A
Out OWLCtP poi nt 26 30 34 A
Turom riingee t 15 ms
Starti me Vi aEP20VAC 1500 mS
Hol d up ti me Vi 8 £E220VAC, OPbot 0ac(C 20 mS
Out put OVP point 13 14 15 \
e AT 200 s00 | my

OQut put Current Tran Negad ve vol2%®%a5oe
300 600 mV

dynamic, O0.1A/us
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Vi t /02 Ya0¢cl 2bpeak t o

OQut put Voltage Ripp 20MHz bpandwidt 100 200 mv

RMS 50 100 mV
OQut puts hower 3 %
Efficietwciho@d60 Vi oo #VAC 89 %
Efficietwciho@d60 Vi a2VAC 91 %
EfficienyLo@dl 0O Vi & £#\VAC 90 %
EfficientgyLo@dlOO0 Vi g8 2WC 915 %
Al | owoautlpeapaci t an‘e@® Vi a0/ 220VAQC% Loac( 400 1000( uF

GENERAL CHARACTERISTICS

Item Conditions

Il nput to outp 3000 VAC
I/ O Isolation Volta Il nput to case 1500 VAC
Out put to cas 500 VAC
I/ O I'solation Resis 500Vvdc 10 MQ
MTBF Ta=%51 0r manlpludt %laal 1.2 Mhour
Wei ght 225 o]
Condi ti o Mi n .
Storage Temperature 55 + P5
Operating Temperatu Pl aTteemper at ur e -4 0 +100
Oper adlitnigt ude 3000 meter

TCT cNPEA e
THB c\éEe

== Not e==
(1) About the dmife na@pdet ai“6bMPbl BEREDi ARPLI CATI ON ClI RCUI T
(2) About theanmiombpu.t embfE nd dedacatiibeMPbl BI ED APPLI CATI ON CI RCUI T
B) The itnegotndi afi oe@Tdree as foll ows:

1. Tlemper at ur-2ECRBEN g B

1.2wel |l time: 30min

1. Bamp r at/emi n2.0

1.@ycling: 200 cycles

1.Bnits shall be unpowered
4 The THBtwaedts wiotnkdia iporne ng soak of all units for 72hrs wunder the f
Unpower ed

Ambi ent té&mperature: 85

Rel ative humidity: 85%
e THB Testing is performed for 1000hrs under the following condi
I nput VMonlutna gveo:l tMagxe

Out put Load: Mi ni mum | oad

Ambi ent tTehnep emaaxt urraet:e d a mb i etn,t wiheincpheervaetru ries olre s8sb5.

Rel ative humidity: 85%

AwNPRZT N R

*Specifications are subject to change without notice

DSPACR120P27M42020 E-maidlcdc @del t aww. c 0|
http:// www. deltaww.

P2



mailto:dcdc@deltaww.com
http://www.deltaww.com/dcdc

A NELTA

ELECTRICAL CURVES

lo(A)

100 14
90 E— —
Far— 12
80 i
.
70 ’ 10 -
- T _—
60 ‘ — 220V i turn off
= 8
. - || 20T
w 40 = b ; turnom
30 4 E
20 H
i
10 2 :
(1] o 1
' 8 u 5 1 a = 65 85 105 125 145 165 185 205 225 245 265
lo(A) Vin(rms)
Fi gurkef fi cvis@meput @Vrhedf220 Fi glrVeo wtsVi @Ful | | oad
YOKOGAWA 4 2016/10/08 14:05:36 Mormal Edge(Q) CHA &
'} 125MS/ farto
o D00 AwIE |
14 T Mein 2 1,25 M ms/div
12
10 —vo
p— .\ S
s ® -
26
4 [ —
0
0 4 8 12 16 20 24 28

Max(G2) 1924 Mean(C2) 11.9900 & P-P(CY) 240my Frea(G1) 361.0976kHz

Fi gwrCGut put wsOuttgpguda @Vu riiréedn t2 2

25!

”mﬂl Edge(0) GHI 5

200ms/div

Mein : 1.25 M

——

Min(G1) -0V P-P(CT) 680 ¥ P-PCA) 12,6 Y FrealC4) s

Fi gurDeynami ¢ rteocs ploonasde st ep
0. 1A/ uS slilaw/va&0e at
TOPVoutQmv/ OV, TAM L& diluw/ di v
w’ zu|s/1w§? 135617 S mu}l Eg‘g:(u)mz_r
Moin 1 1.5 W Sms/div

P-P(CA) B3mY Frea(G4) 30.12048kHz

Fi guwbrveo ut
TOR/oulv/ d20W,8/ di v
BOTTOW: b OV/ d20W,8/ di v

st aEhamme @iMalgr 25A | ¢

Fi gwrCGut putppl e &I0280Vace25Ad to ut

VOoUTIoO0mV | d5sms/ di v
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YOKOGAWA 4 2016/10/08 14:12:53 Normal Edge{Q) CH
Stopped 1 q 200KS/ Normal
@ 2.00 Va0 & 2015/09/17 14:06:15 Normal Edge CH2 £ 6.7 A
< eview 2 5MS/ futo
LEM [ S00ms/dv B 100 Aapdn |
| | : CHED ~Sme/div
|
1
P-P(CA) .07 ¥ Freal(4) 628 62Tzmitz

Fi guwrCGut put over vodttage protFigwrlenrush currentl i@ /Xd g2 210
110/\vAa220% outVOUTDRY/ d5 QS di v

YOKDGANS, 4 2018/12/25 153318 Normal Lelge() GHI 5

i, q k11
T 500 Vo 7o 1.0 L d W]
Man T6B M T T D0/

Fi gwWrPeG volvtsdg@ge@Vi n=22 OVacout
TOR/ousdv/ d2 vH/ diBOTTOMGLV/ d2 &/ d
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SIMPLIFIED APPLICATION CIRCUIT

==C1

F1
RV3 GT1 RV1 | RV2| 3
AC =
Rv4

TYPICAL value ADVISED

=6

M

cs |C10

CAP4 CAPS CAPE CAP7 CAPB

L1l
TTT

CllJElZ

£

.. LOAD
+|

Note: PACSR series does not support parallel application

Figure 10: Application connection

No Location Iltem Value Part Number

1 Cap0 Bus cap 220uF/450V Capacitor should have good low-

2 Capl Bus cap 220uF/450V ten|1perat7usr; charagteristics, l;fg;p

3 Cap?2 Bus cap 220uF/4a50v atifenaesv;d -48éaa?parﬁlit:az;icoenét“"-te(ﬁ)’

4 Cap3 Cap for pri-sec 2200pF/250Vac Y1/X1

5 Cap4 Output cap 820uF/16V

6 Cap5 Output cap 820uF/16V i _

7 Capé Output cap 820UF/16V ESROU 8mMB (100kHz), Rat(?\‘d ripple
U 7000mArms(125N ) Note®

8 Cap7 Output cap 820uF/16V ’

9 Cap8 Output cap 820uF/16V

10 F1 Input fuse 10A/250Vac

11 RV1 Input VDR 300VAC TVR14471KOOOTB9Y/THINKING

12 RV2 Input VDR 300VAC TVR14471KOOOTB9Y/THINKING

13 RV3 Input VDR 300VAC TVR14471KOOOTB9Y/THINKING

14 RV4 Input VDR 300VAC TVR14471KOOOTB9Y/THINKING

15 RV5 Input VDR 300VAC TVR14471KOOOTB9Y/THINKING

16 GT1 Input GAS TUBE 2.5KV/10KA B88069X8661S102(EF2500X8S)

17 C1 Input Y-cap 100pF/250Vac Y2/X1

18 Cc2 Input Y-cap 4700pF/250Vac Y2/X1

19 C3 Input X-cap 1uF /305VAC X2

20 C4 Input X-cap 0.47uF /275VAC X2

21 C5 Input X-cap 0.47uF /275VAC X2

22 C6 Input Y-cap 100pF/250Vac Y2/X1

23 c7 Input Y-cap 4700pF/250Vac Y2/X1

24 c8 Cap for pri-PE 1500pF/250Vac Y1/X1

25 C9 Output Y-cap 4700pF/250Vac Y2/X1

26 C10 Output Y-cap 4700pF/250Vac Y2/X1

27 C11 Output Y-cap 4700pF/250Vac Y2/X1

28 C12 Output Y-cap 4700pF/250Vac Y2/X1

29 C13 Input Y-cap 100pF/250Vac Y2/X1

DSPACK120PM™42020
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30 Cl14 Input Y-cap 100pF/250Vac Y2/X1
31 L1 Input chock 11mH ¢@1lmm
32 L2 Input chock 11mH ¢@lmm
33 R1 Input RES 1/4W 820Kohm
34 R2 Input RES 1/4W 820Kohm

*read the Application Note for this module carefully before using the power supply unit

==Note==

(1) and (6): About the bus cap., please read the Application Note about the hold up time configure.

(2) and (7): About the min. output cap., please use the cap. which has more performance than the cap. in the table above, or refer the cap.

about the output cap. ability in the Application Note.

(2): About the max. output cap., please follow the Application Note about the output cap. ability.

DSPACK120PM™42020
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THERMAL CONSIDERATION
Thermal management is an important part of the system design. To ensure proper, reliable operation, sufficient

cooling of the power module is needed over the entire temperature range of the module. Conduction cooling is

usually the dominant mode of heat transfer.

Thermal Testing Setup

The following figure shows the testing setup in which the power module is mounted on an Al plate and was

cooled by cooling liquid.

_ cover
liquid inlet [ | O
=
liquid outlet [ | 0
300
(11.81"
cover

module

/"
T #__f,Al plate
l:l : : ’/Jiquid cooling plate

Figure 11: Thermal test setup
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THERMAL DERATING CURVE
The following figure shows the location to monitor the temperature of the module’s baseplate. The baseplate

temperature in thermal curve is a reference for customer to make thermal evaluation and make sure the module
is operated under allowable temperature. (Thermal curves shown in Figurel3 are based on different input

voltage).

Al plate

hot spot hot spot

Fi gu?2:8asepdteetneper ature measured point

PACSR12023 Qutpul Power vs Baseplale Temperabung

Output PowedW) @Conduction cooling{85Vin-265\in)
300
250 85V 265V
200
150
00
50
n ]
0 55 B0 65 m 5 a0 BS o 85 100
Bassplate Temperaturs [ 1T)
Figud@&@her mal dersating curve
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MECHANICAL DRAWING

Mechanical

Di mensi ons

Pin Conmecti o

Pi

Functi ol

1 ACL
/ NN THEEADED L4 TOR PACSamESA 2 ACN
S & DETAIL A 3 BLE+
2 = i i o 4 BUS
9494 | ; Y 5 PG
A9 4 | | 7 6 SENSE
————————————— & 7 VOuT
5.4 0211 100.0 [3.543 8 VOUT+
1108 [4.36 9 SENSE+
. ToF VIEW 13,7403 [0.5420,01] 4.3 [017] 1 NC
g 9N, ] e I
q ie | PYEEEEE
S I L Al'l dimensions
5.4 0,211 483 11901 51 0201 e ag g Tol er andi(: X..XX2 0
100 [3,941 Wodule Bady not
N e X. %XR.5  X. XXDOt O .
SCALE 3: 1
RECOMMENDED P.W.B PAD LAYOUT
RECOMMENDED P.W.B. PAD LAYOUT
2 4-g3 4
! / MNoted
rd PIN # | FUNCTION I _PIN
2-92.60
P ! 1 ACL ®1.00
o| of I o 7
CER | \B=#L60 2 K 2 ACN 21.00
1| =r a 5 = 80y
—_—- 9 #1.00
. 0 AEER: 3 Bus+
S - IEREEER 4 Bus— 1,00
- o 3¥ =g
g 5 PG #1.00
5.4 (Fy48.30 (GY5.08
(HY100.00 6 Sense- @1.00
7 Vout- .00
NOTED
FOR MODULES WITH THROUGH-HOLE PINS AND THE OPTIONAL 8 Vout+ | #2.00
HEAT SPREADER, THEY ARE INTENDED FOR WAWVE SOLDERING 9 Sepcet 31.00
ASSEMBLY ON TO SYSTEM BOARDS, PLEASE DO NOT SUBJECT '
SUCH MODULES THROUGH REFLOW TEMPERATURE PROFILE. 10 NC ®?1.00

NOTE2:
AT THESE FOUR HOLES POSITION, IT SHOULD USE SCREWS
FIX THE POWER MODULE ON CUSTOMER SYSTEM BOARD.

TO
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SOLDERING METHOD
Generally, as the most common mass soldering method for the solder attachment, wave soldering is used for

through-hole power modules and reflow soldering is used for surface-mount ones. Delta recommended soldering
methods and process parameters are provided in this document for solder attachment of power modules onto
system board. SAC305 is the suggested lead-free solder alloy for all soldering methods. The soldering
temperature profile presented in this document is based on SAC305 solder alloy.

Reflow soldering is not a suggested method for through-hole power modules due to many process and reliability
concerns. If you have this kind of application requirement, please contact Delta sales or FAE for further

confirmation.

Wave Soldering (Lead-free)

Del t a’ s power esignedto be e@npatinieavithdsingle-wave or dual wave soldering. The suggested
sol dering process must intema mperat@e belomtle reriticaladainperature of 217

continuously. The recommended wave-soldering profile is shown below:

&

Entrance o Wave{on the
System-Board)
1. 140°C max For Single-side circuit Exit from Wave (on the System-Board)

board 1. 245 - 255 °C For Single-side circuit
2. 160°C max. For Double-side board

eireutt board and Muln-lavers 7 255~ 260 °C! Far Double-side circus

cireuir board board
Note: It must be considered Flux type, 3. 260 ~ 265 °C For Multi-layers cireuir
ta adjust optimnl temperature P ‘\\ board

l“-‘ ""‘
\'\.\‘ : \‘.\
e A Should be less than 100°C A
L - ‘*‘ Board Bottom V5 Wave
’,-" Preheat Zones "',
Note: The temperature is measured on solder join

The typical recommended (for double-side circuit board) preheat temperature is 115+/-10  on the top side
(component side) of the circuit board. The circuit-board bottom-side preheat temperature is typically
recommended to be greater than 135  and preferably within 100  of the solder-wave temperature. A maximum
recommended preheat up rate is 3  /s. A maximum recommended solder pot temperature is 255+/-5  with

solder-wave dwell time of 3~6 seconds. The cooling down rate is typically recommended to be 6 /s maximum.
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Hand Soldering (Lead Free)

Hand soldering is the least preferred method because the amount of solder applied, the time the soldering iron is
held on the joint, the temperature of the iron, and the temperature of the solder joint are variable. The

recommended hand soldering guideline is listed in Table below. The suggested soldering process must keep the

power modul terhpsratirenbelewrthe aritical temperature of 217  continuously.
Parameter Single-side Double-side Multi-side
Circuit Board | Circuit Board | Circuit Board
Soldering Iron Wattage 90w 90w 90w
Tip Temperature 385+/-10°C 420+/-10C 420+/-10C

Soldering Time 2 7 6 seconds |4 ~ 10 seconds | 4 ~ 10 seconds

PHYSICAL OUTLINE

Case Size 110.8x50.8x13.7mm (4.33" 200" &.54" )
Case Material: AL6061+Plastic case
Wei ght 229

PART NUMBERING SYSTEM

P AC S R 12 025
Form Factor i e 26T 637 Product Series | Output Voltage LTI
Voltage Outputs
' 12V

Option Code

Current
A C-

P-Modull 1 owacCz4awAcC

A-Through h
S-Screw
hol e(M3*0. ¢

EFF @220VAC 100%
LOAD

10A\C24AR0 3 .A8 12V 23 91. %
10A\C-24AR0 3 .A8 12V 23 91. B

S-Singl R-Regul 2 2B

MODEL LIST

Model name Rated Input

PAGR12025A
PAGR12025S

WARRANTY

Del ta dawof2prgsdarmi ted warranty. Complete warramtyivian fl marbrhet iugpm ni g elgiusets

tHo weeew ea¢ no responsibili:
third parhies, owwhectwi may
right to revise thes

Information furnished
infringements of patents or
any pat eenntt orri gphatts of Del t a.

lty r@dlet anids rkedli iadv ed
other rights of
Delta reserves the
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