GE

JNW350R Power Modules:; IDC Converters
36 ¢ 75 Vdc Input; 28Vdc Output; 350W Output

Features

A Compliant to RoHS EU Directive 2011/654%d
amended Directive (EU) 2015/86Z. versions)

A Compliant to REACH Directive (EC) No 1907/2006
A Compliant to IPE592, Class |, Category 2
A High paver density: 129 W/if
A Industry standard halbrick pinout
A Industry standard hafbrick footprint
57.7mm x 60.7mm x 12.7mm
) HPHTE E HOPODPE E nodpéod
RoOHS Compllant A 2:1input voltage range
A Low output ripple and noise
Applications A Constat switching frequency
A RF PoweAmplifier A Single tightly regulateduiput
A Wireless Networks A No minimum load required
A Switching Networks A Remote Sense
A Output voltage adjustment trim, 16.&yto 32.0\c
Options A Accepts transient overloads without shutdown
A Auto-restart after either output OCP @VvP fault A Latch after output OVP/OCP fault shutdown
daKdzUR2¢6y o0doé 2LIUAZ2Y O2I1 A Overtemperature protegon, auto restart
A AuwtoNBadlF NI 2yfte& I FGSNJ 2dz A Wide operating case temperaturange (40°C to100°C)
) optiorj code) A CE mark meets 2@/ 35/EU directive§
A ShOISNI LAY A ddce 2NJAYE 2 4 \\syuLr 62368 and CAN/CS£C22.2 No. 62368
A Unthreaded headink holes{18 option code) Recognized, DIN VBBE8681/A11:2017 (EN62368
A Tunable Loop for transient response optimizatiorT ) 1:2014/A11:2017)
option code) A 1SO** 9001 and ISO 14001 certifiedinufacturing
facilities
Description

The INW35Rseries of dalc converters are a new generation of isolated DC/DC power modulegljprg up to350Woutput
power in an industry stadard haltbrick size footprint, which makes it an ideal choice for high voltage and high power
applications. Threadethrough holes are provided to allow easy mounting or addition of a heatsink forstbrgperature
applications. The output is fully isotat from the input, allowing versatile polarity configurations and grounding connectio
This modile contains an optional new feature, the Tunable Ldbphat allows the user to optimize the dynamic respens
the converter to match the load with reduceanount of output capacitance, leading to savings on cost and PWB area.

% imagination at work
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GE

JNW350R Power Modules:; IDC Converters
36 ¢ 75 Vdcnput; 28Vdc Output; 350W Output

Absolute Maximum Ratings

Stresses in excess of the absolute maximum ratings can cause permanent damage to the devicee Hiosedute stress
ratings only, functional opet@n of the device is not implied at these or any other conditions in excess of those given in th
operations sections of the data sheet. Exposure to absolute maximum ratings for extended periods carlyadiferséhe
device reliability.

Parameter
Input Voltage
Continuous All Vin -0.3 80 Ve
Transient, operatinal (00 ms) All ViN,rans -0.3 100 Vdc
Operating Ambient Temperature
Note: When the operating ambient terepature is within 55C All Ta 40 85 oc

~85°C the application of the module refers to the derating
curves of Figure®land22.

Operating Case Teramture

(See Thermal Considerations section, FigDje Al Te -40 100 °C
Storage Temperature All Tetg -55 125 °C
I/O Isolation Voltage: Input to Case, Input to Output All Y Y 1500 Ve

Output to Case All ) ) 500 Ve

Electrical Specifications
Unless otherwise indicated, specifications apply over all operating inpiaige resistive load, and temperature conditions.

Parameter Device  Symbol Min Typ

Operating Input VVoltage
(see fgure 12 for Vin, min Whenusing trimup feature) Al Min 36 48 75 Vi

Maximum Input Current

(Mn=36V to 75V, d=lo, ma) All Iinmax 125 Adc
Inrush Transient All 1%t 2 A’s
Input Reflected Ripple Current, petikpeak

opl 1l G2 wHnall I WH WOV OBUME DS All 20 mMAsp
; see Figurd)

Input Ripple Rejection (120Hz) All 50 dB

CAUTION: This power module is not internally fused. An input line fuse must always be used.

This power module cabe used in a wide variety of applications, garg from simple standalone operation to being an
integrated part of complex power architecture. To preserve maximum flexibility, internal fusing is not included. Always use a
input line fuse, to achieve marum safety and system protection. The safetgm@gies require a timelelay or fastacting fuse

with a maximum rating 020 A (see Safety Considerations section). Based on the information provided in this data sheet on
inrush energy and maximum dc input cemt, the same type of fuse with a lower ratingn be used. Refer to the fuse
YIEydzFlF OGdzZNBNDa REGE aKSSG F2NJ FAdZNIKSNI AYF2NX¥EGA2Y O
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GE

INW350R Power Modules; ElIC Converters
36 ¢ 75 Vdc Input; 28VdOutput; 350W Output

Electrical Specification@ontinued)

Parameter ‘ Device ‘ Symbol Min Typ ‘ Max Unit
Output Voltage Sepoint All
Vo, se 27. 2 28. Ve
(Vix=Mhnnom lo=bomax, Te=25°C) 0,et 5 8 8.5 :
Output Voltage Al
(Over all operating input voltage, resistive load, ani Vo 27.15 Y 28.8 Ve
temperature conditions until end of life)
Output Regulation
Line (W=Mn, mint0 Vin, may All Ya 0.1 0.2 YoM, set
Load (¢=lo, mint0 lo, may) Al Ya 0.1 0.2 Y0\, set
Temperature (§=-40°C to +100°C) All Y 05 15 %0\b set
Output Ripple and Noise on nominal output
(VIN=\I{N, nomand b:|0 mintO IO, ma))
RMS (5Hz to 20MHz bandwidth) Al % 45 55 MVims
Peakto-Peak (5Hz to 20MHz bdwidth) All Y 80 200 M Vpk-pk
External Capacitan¢esr 50 Y K% All, e_)lfcept- G 440 6500 >C
Without the Tunable Loop (ESRaxI" vy m2Y K0 -T G 440 470 >C
With theTunable Loop 6 9 { w B3 pn YXKO -T G 440 8,000 >C
Output Current All lo 0 12.5 Adc
Output Current Limit Inception All lo, im 13.1 ¥ 17.5 Adc
Output Short Circuit Current @K 1 @)H p £ All lo, sc 30 Ams
Efficiency , . o
VIN=MN, nom Te=25°0o=lo, max Vo= \b set Al % 92 72 %
Switching Frequency fsw Yo 300 Y kHz
Dynamic bad Response
(Dlo/Dt=1A/1078; \lh=Via,nom; T=25°C; Testk
GAGK I ntn >C | fdzya
capacitor across the load|
Load Change from lo=50% to 75% of lo, |
Peak Deviation All Vpk 73 2 % %0\b, set
Settling Time (Vo<10% peak deviatig ts ¥ 15 Yo ms
Load Change from I®5% to 50% Pblo,max:
Peak Deviation Vok Y 2 Y %\b, set
Settling Time (V0<10% peak deviatia ts Ve 15 Yo ms

1.When operating at output current between @and 1A, output ripple may exceed maximupk-pk limits.

2. Use aminimum 2 x220uFoutput capacitorRecanmended capacitor is Nichicon CD series, 220uF/B3e ambient temperature is less
than 0°G use3xof the minimum Co.

3. External capacitors may require using the new Tunabletdegature to ensure that the module is stable as well as getting theé bes
transient response. See the Tunable Laection for details.

Isolation Specifications

Parameter Symbol Min Typ Max Unit
Isolation Capacitance Gso Y 15 Y nF
Isolation Resistance Rso 10 ¥ % am

General Specifications

Parameter ‘ Device ‘ Symbol
Calculated Reliability based upon TelcordieéBS®R FIT 379 10°Hours
Issue 2: Method Case 3 =80%d, mas Ta=40°C, All
airflow = 200 Ifm, 90% confidence) MTBF 2,638,332 Hours
) Y2 78 7] g
Weight All
2.8 oz.
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GE

JNW350R Power Modules:; IDC Converters
36 ¢ 75 Vdcnput; 28Vdc Output; 350W Output

Feature Specifications

Unless otherwise indicated, specifications apply over all operating input voltage, resistive load, and temperature conditions.
See Feature Descriptions for additional information

Parameter Device Symbol
Remote On/Off Signal Interface
(Vin=Mn, minto Vin, max; Open collector or equivalent,
Signal referenced tonvterminal)
bS3IrGA@dS [23A0Y RSQAOS
Logic Low = module On, Logic High = nlo@iff
Positive Logic: No device code suffix required
Logic Low = module Off, Logic High = module On
Logic Low Remote On/Off Current All lon/oft Yo R 1.0 mA
Logic Low On/Off Voltage All Vonvoff 0 % 1.2 Vdc
Logic High Voltage(Typ = Open Collector) All Vonoft Yo 5 Ve
Logic Higlmaximum allowable leakage current All lon/oft Yo Yo 50 > |
TurnOn Delay and Rise Times
(Vinzvln,nom, |O:|O max Tc:25C)
Caseél: Tgelay=Time until \4= 10% of Ysetfrom T 85
application of 4 with Remote On/Off set to 19, All delay ms
Case2: Taelay= Time until \6 = 10% of ¥setfrom
applicationof Remote On/Off from Off to On withnV All Tdelay Y 25 30 ms
already applied for at least one second.
VTrise= time for \4 to rise from 10% of &/setto 90% of All Tiee " 25 % ms
O,set
Output Voltage Overshoot
3 % \b, set
(10=80% 0fd, max Tc =25°C)
Output Voltage Adjustment
(See Feature Descriptions):
Output Voltage Remotsense Range _ o 0
(only for No Trim or Trim down application ) Al Vsense 2 Y6\b o
Output Voltage Sepoint Adjustment Rage (trim) All Virim 16.8 — 32.0 Ve
Output OvervoltageProtection All Vo, limit 34 % 38 Vdc
Over Temperature Protection All Tret Yo 110 Y2 °C
(See Feature Descriptions)
Input Under Voltge Lockout ViN, uviLo
Turnon Threshold All 35 36 Ve
Turnoff Threshold| Al 31 32 Ve
Hysteresis| ~ All 3 Vee
Input Over voltage Lockout ViN, ovio
Turnon Threshold| Al Y 79.5 81 Ve
Turnoff Threshold| Al 81 83 Y Ve
Hysteresis Al - 3 - Vdc
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GE

INW350R Power Modules; EBlC Converters
36 ¢ 75 Vdc Input; 28VdOutput; 350W Output

CharacteristicCurves

The following figures provide typical characteristics for INW35® (28V12.5A) at 25°C. The figures are identical for either
positive or negative Remote On/Off logic.
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Figure 1. Converter Efficiency versus Output Current. Figure 4 Typical StartUp Usingnegative Remote OriDff;
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Figure 3.Standard JNW350Rransient Response to Dynamic Figure 6.Standard INW350RransientResponse to Dynamic
Load Change from 25% to 50% to 25% of Full Load at Roo Load Change from 50% to 75% to 50% of Full Load at Roc
Temperature and 48 Vdc Inpu@.1A/uS G ext = 470uF Temperature and 48 Vdc Inpu@.1A/uS G ext = 470uF
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GE

JNW350R Power Modules:; IDC Converters

36 ¢ 75 Vdcnput; 28Vdc Output; 350W Output

Test Configurations

TO
OSCILLOSCOPE
CURRENT
LTEST PROBE
Y .
12 uH Vit
Cs 220 pF

BATTERY = ~<ESR<01Q Cin T
. Vi(-)

@ 20 °C 100 kHz
Note: Measure the input reflectedpple currer with a simulated
source inductancel(TES$) of 12 pHCapacitoiCSoffsetspossible
battery impedance. Measure the current, as shown above.
Figure?. Input Reflected Ripple Current Test Setup.

COPPER STRIPS

Vo(+)| e
ERERT
RESISTIVE
TOAuF T10uF T Cout SCOPE gLOﬁL‘?
Voo oo
Vo(-)| e
- 0

Note: Use &out 470 pF Low ESR aluminum or tantalum
capadtor typical) a 0.1 uF ceramic capacitor and a 1Ggfamic
capacitor, and Scope measurement should be made using a BNC
socket. Position the load between 51 mm and 76 mm (2 in. and 3
in.) from the module.

Figure8. Output Ripple and Noise Test Setup.

CONTACT AND
SENSE(+) 1 | DISTRIBUTION LOSSES
AN .y Vi(+) Vo(+) .
I lo
= SUPPLY LOAD
2%\%% * Vi(-) VO(—)r
CONTACT _
RESISTANCE SENSE()

Note: All measurements are taken at the module ternfisn&/hen
socketing, place Kelvin connections at module terminals to avoid
measurement errors due to socket contact resistance.

[Vo() - Vo) ]lg y .
( [V|(+)7V|(-)]|l ) 100 %

Figure9. Output Voltage and Efficiency Test Setup.
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Design Consideratius

Input Source Impedance

The power module should be@rnected to a low
acimpedance source. A highly inductive source
impedance can affect the stability of the power module.
For the test configuration in Figuiga47n >1l@w ESR
aluminum capacitor, &, mounted close to the power
module helps ensure the stability of the unit. Consult the
factory for further application guidelines

Output Capacitance

TheJNW35®power module requires a minimum output
capacitance of 40uFLow ESRIuminum capacitor, & to
ensure stable operation over the full range of load and line
conditions see Figur®. If theambient temperature is
under-20Ciit is required to use at lea&pcsof minimum
capacitordn parallel.In general, theprocess of

determining the acceptable values of output capacitance
and ESR is complex and is lalpendant.

Safety Considerations

For safety agency approval the power module must be
installed in compliance with the spacing and separation
requirements othe enduse safety agency standards, i.e.,
UL ANSI/UB23681 and CAN/CSB22.2 No. 6236&
Recognized, DIN VDE3681/A11:2017 (EN62368
1:2014/A11:2017)

For end products connected g8V dc, ok60Vdc
nominal DC MAINS (i.e. central office dc batfgant), no
further fault testing is required. *Note60V dc nominal
battery plants are not available in the U.S. or Canada.

For all input voltages, other than DC MAINS, where the
input voltage is less than 60V dc, if the input meets all of
the requiraments for SELES] then:

A The output may be considered SHES1 Output
voltages will remain within SEIBS1limits even with
internally-generated noRSELYXES2voltages. Single
component failure and fault tests were performed in
the power converters.

A One poleof the input and one pole of the output are
to be grounded, or both circuits are to be kept
floating, to maintain the output voltage to ground
voltage within ELV or SEE®llimits. However,
SELXES1will not be maintained if N+) and (+) are
groundedsimultaneously.

Page6



GE

INW350R Power Modules; EBlC Converters
36 ¢ 75 Vdc Input; 28VdOutput; 350W Output

Safety Considerationgcontinued)
Vin+
For all input sources, other than DC MAINS, where the @ Vin Vout+ @
input voltage is between 60 and 75V dc (Classified as TNV
2 in Europe), the following must be meet, if the — lonvot
02y @SNI SNDa 2dzi LIBELMESE (2 0SS < ® ON/OFF
™ TRIM®

A The inputsource is to be provided with reinforced %

insulation from any hazardous voltage, including the Voot

ac mains.
; ) ) ® Vin- Vout- @
A One \Wpin and one Wyrpin are to be grounded, or

both the input and output pins are to be kept

floating. Figure10. Circuit configuration for using Remote On/Off

Implementation.

A Another SELV or ESeliability test is conacted on condition, the module is equipped with internal current

the whole system (combination of supply source and limiting protection circuitry, and can endumer-current

subject module), as required by the safety agencies, transjent overloads depending. upon the duratiomda
to verify that under a single fault, hazardous voltages amplitude of the overload. An internal buffer measures

R2 y20d | LILISHNI pui GKS Y2 Rdz theyglative grgduct of the duration and amplitude of the
overload and allows operation until a limit threshold is

reached. For lower amplitude overloads, the modwié

All flammable material used in the manfac_turi_rg of operate without shutdown foa longer transienbverload.
these modules are rated 94, or tested tan-situneedle If the overload amplitude is larger, tieodule will reach
flame testfor reduced thickness. shutdown in a shorter period of time.

The input to these units is to be provided with a maximum A latching shutdown option is standardolfer-current

20 A fastacting or timedelay fuse in the unearthed lead. persists for beyond the overload buffer, the module will

shut down and emain off until the module is reset by
either cycling the input power or by toggling the on/pfh
for one second.

Remote On/Off AnOCPauto-restart option €ode =3 or4, see Table 2is
T i /off ot ilable. Positive logi also available in a case where an auto recovery is required.
WO renote on/olt options are avarable. Fosilive 1ogic Once the module hashutdown, after a period of several

turns the module on during a logic high voltage on the 03 2F Yi X 3802 VIR itk S Y2 i
ON/OFF pin, and off during a logic low. Negative logic M Nl tfAaso )thBebutplut S

by PN A koA =20 A ondjtion,still exist n the mod sasn 8
N‘BY.QUS.h.y’Kh¥¥Z.RS.®AOS 02RS aﬁl?%)?\ﬁownaﬁ'a‘?n hléjo%ﬁ oath muféEE
off during alogic high and on duringlagic low indefinitely, until theover-currentconditionis corrected.
OverVoltage Protection(OVP)

Feature Desaption

[ 13

To turn the power module on and off, the user must
supply a switch (open collector or equivalent) to control

the voltage (Wnor) between the ON/OFF terminal and the The output ovesvoltage protection consists of circuitry
Vin(-) terminal (see Figure0). Logic low is that monitors the voltage on the output terminals. If the
OV XXVoniort XK1.2V. The maximumrler during a logic low is voltage on the output terminals exceeds the over voltage
1mA, the switch should be maintain a logic low level whilst protection threshold, then the module Wshutdown and
sinking this current. latch off. Theover-voltagelatch is reset by either cycling
During a logic high, the typical maximur generated the input power for one second or by toggling the on/off
by the module is 5V, and the maximuallowable leakage signal for one second. The protection mechanism is such
currentat Voot ' p+x A& pn>! & that the unit can continue in this condition until the fault is
cleared.

If not using the remote on/off feature:
AnOVPauto-restart option €ode =3, see Table 2is also

) ] ) available in a case where an auto recovery is required.
For negative logic, short the ON/OFF pin fa-y. Once the module has shutdown, after a period of several
. MAnQa 2F YAttAaSO2yIREDupitKS Y2 F
OverQurrent Protection(OCP) overload condibn still exists when the module restarts, it
To provide protection in a fautiutput overload will shut down again. This operation will continue
indefinitely, until theover-currentcondition is corrected.

For positive logic, leave the ON/OFF pin open.
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GE

JNW350R Power Modules:; IDC Converters

36 ¢ 75 Vdcnput; 28Vdc Output; 350W Output

Feature Description (continued)

Remote sense

Remote sense minimizes the effects of distributiosskes
by regulating the voltagat the remotesense connection
(see Figure ). For No Trim or Trim down applicatiaie
voltage between the remotesense pin and the output
terminalmust not exceed the output voltage sense range
given in the Feature Spéications table i.e. SENSE(<)
Vo(+) HR% 0f M nom.

The voltage between the #) and \(-) terminals must
not exceed the minimum outputver-voltageshut-down
value indicated in the Feature Specifications table. This
limit includes any increase in valie due to remotesense
compensation and output voltage spbint adjustment
(trim). See FigureIl Do not connect SENSE the \(,( )
OFRoad-0 & GKSNB Aa |
module.If not using the remotesense feature to regulate
the output at the point of load, thae connect SENSE(+) to
Vo(+).

Although the output voltage can be increased by both the
remote sense and by the trim, the maximum increase for
the output voltage is not the sum of both. The maximum
increase is the larger of &ier the remote sense or the

trim. The amount of power delivered by the module is
defined as the voltage at the output terminals multiplied
by the output current. When using remote sense and trim:
the output voltage of the module can be increased, which
at the same output current would increase the power
output of the module. Care should be taken to ensure that
the maximum output power of the module remains at or
below the maximum rated power.

W Vi{+) Vo(+) —f_vx:\,_—JW\,—
1 51 lo
oON/OFF  SENSE(+)
__;__ SUPPLY
o CASE TRIMo £ Rlosn
WA Vi) SENSE(-) Do not connect :
o 0% SENSE (- to RLoap(-)
RESISTANCE
VO(*) —\WA——AW——

CONTACT AND
DISTRIBUTION LOSSES

Figure 1. Effective Circuit Configuration for Single
Module Remote-Sense Operation Output Voltage.

Output Voltage Programming

Trimming allows the user to increase or decrease the
output voltage set point of a module. The trim resistor
should be positioned close to the modufeertain
restrictions apply to the inputoltage lower limit when
trimming the output voltage to the maximum. See Figure
12 for the allowed input to output range when using trim.
If not using the trim down feature, leave the TRIM pin
open.

March 18, 2021

Upper Trim Limit

Lower Trim Limit

19 /

35 40 45 50 55 60 65 70 75
Vin (V)

Figure 2. Output voltage trim limits vs. Input Voltag).
Modules without the ¢T Option

Trim Downg Decrease Output Voltage

_Trimming down is accomplished by connecting an external

nK 02y y S QéshidrBetwbsh thd NIM pin arit 2he SEK)SES. With

an external resistofRudj-down) between the TRIM and
SENSE)(pins the output voltage set point (Yad)
decreases (see Figur8)1The following equation
determines the required externaksistor value to obtain a
percentage output voltage change B%o.

For output voltages: 28V

Ra down—%?o 28(\/\/

Where,

DOA): Vo,nom- Vdesire«‘o3 100
0,nom

Vuesired= Desired output voltage set point (V).

o Vi(+) Vo(+) ¢

o ON/OFF  SENSE(+) 0

TRIM o
% Radj-down
SENSE(-) o

Vo(-)o

o CASE § RLoaD

o Vi(-)

Fgure 13. Circuit Configuration to Decrease Output
Voltage Standard JNW350R

Trim Up ¢ Increase Output Voltage

Trimming up is accomplished by connecting external
resistor between the SENSE(+) ahd TRIM pilwith an
external resisto(Radj-up) connected between th&ENSE(+)
and TRIMpins, the output voltage set point\(o..q)
increases (see Figurd)l

©2012 General Electric Company. All rights reserved. Page8
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INW350R Power Modules; EBlC Converters

36 ¢ 75 Vdc Input; 28VdOutput; 350W Output

Feature Description (continued)

The following equation determines the required external
resigor value to obtain a percentage output voltage
change oD%.
For output voltages: 28V
&V,
Radj- up= &
& 1.2253 D% D%

Where,

Vdesired' Vo, no

D% = N‘3 100

0, nom

Vdesired= Desired output voltage set point (V).

o Vi(+) Vo(+) e
o ON/OFF  SENSE(+)©
% Radj-up
o CASE TRIM o 2 RLoan
o Vi(-) SENSE(-) ¢
Vo(-) o

Figurel4. Circuit Configuration to Increase Output
Voltage Sandard JINW350R

Examples:

To trim down the output of a nominal 28V module to
16.8V

DOA): M 3 100

k% =40

Radj down—%@ 28(\/\/
¢4

Radj- down = 0.5 k@

To trim up the output of a nominal 28V module to 30.8V

D% = 308V - 28V, 100

n: rowmn

R, _ 8283 (100+10)  (100+(2310)¢
drup T8 1225310 10

Radj-up = 239.4

Modules withthe ¢T Option

March 18, 2021

O,nom3 (100+ D)/O) _ (100+ (23 DOA))ﬁ(VV

Trim Downg Decrease Output Voltage

With an external resistor ggdown) between the TRIM and
SENSH] pins, the output voltage set point {\)
decreases (see Figur&)1The followiig equation
determines the required externaksistor value to obtain a
percentage output voltage change bfs.

For output voltages: 28V

Ruay. doun= 2063145 11128<W
C D%
Where,

Vo, nom- Vdesire

D% = t3 100

0,nom

Vuesired= Desired output voltage set point (V).

o Vi(+) Vo(+) o
o ON/OFF SENSE(+) e *
%Radi-down
o CASE TRIM o RLoap
oVi(-) SENSE(-) o
Vo(-}o

Figure B. Crcuit Configuration to Decrease Output
Voltage INW350R option

Trim Up¢ Increase Output Voltage
With an external resistofRadj-up) connected between the

SENSE(and TRIM pinghe output voltage set point
(Vo..d) increases (see Figuré)1

The follaving equation determines the required exterpal
resistor value to obtain a percentage output voltage
change oD%.

For output voltages: 28V

R, . 248858
J- up gaeD% Y

Where,

Vdesired' Vo, no

D% = ”‘3 100

0, nom

Vuesired= Desired output voltage set point (V).

©2012 General HectricCompany. All rights reserved. Page9
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JNW350R Power Modules: IDC Converters

36 ¢ 75 Vdcnput; 28Vdc Output; 350W Output

Feature Desription (continued)

o Vi(+) Vo(+) o
0ON/OFF  SENSE(+)©
o CASE TRIM o 2 RLoD
% Radj-up
oVi(-) SENSE(-) o
Vo(-) o

Figure B. Circuit Configuration to Increase Output
Voltage, INW350RT option.

Examples:

To trim down the output of a nominal 28V JNW3B0
module to 16.8V

DOA) = M 3 100

k% = 40

Rudj- down= S‘el%g% - 111.28aw
g -

Rudj- down = 154.5k@

To trim up the output of a nominal 28V JNW3b@nodule
to 30.8V

Do, = 208V - 28V, 1 59
n: rowmn

3488.58
Radj- up = - i

C 10 =+
Ragj-up=48.81 m

Active Voltage Programming

For both the INW350Rx and JNBORXT, a DigitalAnalog
converter (DAC), capable of both sourcing and sinking
current, can be used to actively set the output voltage, as
shown in Figure 17. The value @f\Rll be dependent on
the voltage step and range of the DAC and the desired
valuesfor trim-up and trimdown n:’: Rlease contact your
GEtechnical representative to obtain more details on the
selection for this resistor.

March 18, 2021
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oVi(+) Vo(+) o

0 ON/OFF  SENSE(+)©

0 CASE TRIMo-A—F— £ Riomo
o Vi(-) SENSE(-) ¢
Vo(-)o

Figure 17. Circuit Configuration to Actively Adjust the
Output Voltage.

¢dzy 0t S [ 22LIn
The INW350Rk modules have a new feature that

optimizestransient response ahe module called Turide
[ 22.L

External capacitors are usually added to the output of the
module for two reasons: to reduce outpripple and
noiseand to reduce output voltage deviations from the
steadystate value in the premnce of dynamic load current
changes. Adding external capacitance however affects the
voltage control loop of the module, typically causing the
loop to slow down with sluggish response. Larger values
of external capacitance could also cause the module to
become unstable.

The Tunable Lodp allows the user to externally adjust
the voltage control loop to match the filter network
connected to the output of the module. The Tunable
LoopgMis implemented by connecting a serieCR
between the SEN&E and TRIMins of the module, as
shown in Fig. 48. ThisRallows the user to externally
adjust the voltage loop feedback compensation of the
module.

o Vi(+) Vo(+)
o ON/OFF  SENSE(+) o+
éRTUNE
o CASE TRIM o O™ 2 RLoan
oVil)  SENSE(-)o
Vo(-) o

Figure B. Circuit diagram showing connection ofrie
and Guneto tune the control loop of the module.

Recanmended values of Bneand Gunefor different
output capacitor combinations are given in Taklesnd?2.
Tablel shows the recommended values Rfyneand Gune
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for different values of ceramic output capacitors up to
800QaF that might be needed for an plication to meet
output ripple and noise requirements. Selectingfand
Cruneaccording to Table 2 will ensure stable operation of
the module

In applications with tight output voltage limits in the
presence of dynamic current loading, additional output
capacitance will be required. Tal2dists recommended
values of Ryngand Guneh order to meet 2% output
voltage deviation limits for some common output voltages
in the presence of a 6A to 12A step change (50% of full
load), with an input voltage of8V.

Tablel. General recommended values of ofReand
Grunefor Vour=28V and various external ceramic capacitor
combinations.

| Cait(uF) 1100 \ 2200 6600 8000

Rrune ke 348 51.1 36.5 40.2
CrundpF) 1500 6800 10,000 | 15,000 | 15,000

Table2. Reconmended values of Rineand Guneto
obtain transient deviation of 2% of Vout for a 6A step
load with Vin=8V.

Vo | 3v | 28v | 2 19V | 16.8V

Go(uF) 880 880 1100 1320 1320 | 1540
Rrungkzm@ | 1000 | 402 348 221 | 84.5 | 61.9
CrungpF)| 820 | 1500 | 1500 | 2200 | 3300 | 6800
DV(mV) | 530 500 530 420 370 317

Please contact youBEtechnical representative to obtain
more details of this feature as well as for guidelines on
how to select the right value of external@Rto tune the
module for best transient performance and stable
operation forother output capacitance values

Over Temperature Protection

TheJNW35® moduleprovideswith non-latching over
temperatureprotection. A temperature sensor monitors
the operating temperaturef the converter. If the
reference temperature eseeds a threshold df10°C
(typical) at the center of the baseplate, the converter will
shut downanddisabk the output. When the baseplate
temperature has decreasday approximately20 °C the
converter will automatically restart.

Thermal Consideratios

The power modules operate in a variety of thermal
environments; however, sufficient cooling should be
provided to help ensure reliable operation of the unit.
Heatdissipating components inside the unit are thermally
coupled to the case. Heat is removey donduction,

convection, and radiation to the surrounding environment.

Proper cooling can be verified by measuring the case
temperature.Peak temperature @y occurs at the
position indicated in Figuresl

March 18, 2021
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Considerations include ambient temperature flaiw,
module power dissipation, and the need for increased
reliability. A reduction in the operating temperature of the
module will result in an increase in reliability. Tthermal
data presented here is based on physical measurements
taken in a wind tunel.

For reliable operation this temperature should not
exceed 100°C atgEr for cold plate applications or
exceed 112°C atgEr for applications using forced
convection airflow. The output power of the module
should not exceed the rated power for tineodule as
listed in the ordering Information table. Although the
maximum kegemperature of the power modules is
discussed above, you can limit this temperature to a
lower value for extremely high reliability.

[229] 1761

.60 O O

[15.2 )

Trers 1.20
. [30.41]

Trera,

TOP VIEW

O O

Figurel9. Case (&ep Temperature Measrement Location
(top view).

Thermal Derating

Thermal derating is presented for two different
applications: 1}igure20, the INW350R module is
thermally coupled to a cold plate inside a sealed clamshell
chassis, without any internal air circulation; add-igure
21and22, the INW350R module is mounted in a
traditional open chassis or cards with forced air flow. In
application 1, the module is cooled entirely by conduction
of heat from the module primarily through the top surface
to a coldplate, with som conduction through the
Y2RdzA SQa LAya G2 GKS
application2, the module is cooled by heat removal into a
forced airflow that passes through the interior of the
module and over the top baseplate and/or attached
heatsink

Pagell
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Thermal Considerations (continued) Layout Considerations
TheJNW35&power module series are aluminum base
375
board packaged style, asch; component clearance
=350 between the bottom of the power module and the
% \\ mounting (Host) board is limited. Avoid placing copper
g 325 ~ areas on the outer layer directly underneath the power
£ module.
5 300
g Post Solder Cleaning and Drying Considerations
275
Post solder cleang is usually the final circditoard
250 assembly process prior to electrical board testing. The
20 30 40 50 60 70 80 90 100 result of inadequate cleaning and drying can affect both

Baseplate Temperature (C) the reliability of a power module and the testability of the
finished circuitboard assembly. For guides on

appropriate soldering, cleaning and drying procedures,
refer to GEBoard Mounted Power Modules: Soldering and
CleaningApplication Note.

Figure20. Output Power Derating for INW350R in
Conduction cooling (cold plate) applications; a1 T
<70°C in vicinity of module interior; M= Mn, nom

13 .
~S—_ ThroughHole LeadFree Soldering
< M \\\ \\ Information
=2 . \/&\ N The RoH8ompliant throughhole products use the SAC
= 400 ™ S ~ (Sn/Ag/Cu) Pliree solder anq RoH&mpliant
E (2.0 mis) N components. They are designed to be processed through
DDC 7 200 Ifm \ single or dual wave soldering machines. The pins have an
(&) (1.0 m/s) >\ RoHScompliant finish that is compatible with both Pb and
'5 5 100 i ~ Pbfree wave soldering processes. A maximum preheat
& (0.5 m/s) \ rate of 3C/s is suggested. The wave preheat process
8 3 1 should be such that the temperature of the power module
20 30 40 50 60 70 80 20 board is kept below 21I@. For Pb solder, the
. recommended pot temperature is 260, while the Pb
LOCAL AMBIENT TEMPERATURE, Ta (°C

) ] Tl _) free solder pot is 27@C max. Not all RoHt®mpliant
Figure21. Derating Output Current vs. local Ambie through-hole products can be processed with paste
temperature and Airflow, No Heatsink, Vin=48V. through-hole Pb or Piiree reflow process. If additional

information is needed, please consult with yd&E

13 representative for more details
<12 R-.
< 400 Ifnr] \
= y (2.0 m/s
% 200 Ifnv] \
T g nomsy "\
o) 100 Ifiny]
© . @5 mis \
2 \
5 s |
3 |

[~}
o

30 40 50 60 70 80 90

LOCAL AMBIENT TEMPERATURE, Ta (°C)

Figure22. Derating Output Current vs. local Ambient
GSYLISNI GdzNE FYyR ! ANFE28Z n
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EMC Considerations

The filter circuit schematic and plotskigure 3 shows a suggested configuration as tested to meet the conducted emission
limits of EN5582 Clas$.

Note: Customer is ultimately responsible for the proper selection, component rating and verification of the suggested parts
based on the end agigation.

= TLEL . T 1L L= ]1 b Lot
Ll " R |

Cgl cio] ci1

I I I I GND
GND
Symbol  ComponentDescription

C1¢ C5 | SMD Ceramic CapacitdQ00nF/100V/X7R210

C6 SMD Ceramic Capacitot00nF/100V/X7R/206

L1, L2 CM inductorsingle phase: 418+14AR5K1*25.4*12.7mm

C8¢ Cl1 | SMD Ceramic Capacitor: 0.22680V/X7R2220, meet 1kV endure voltage requiremer
C7 Electrolyticcapacitor 470uF, 100V

C12 Electrolyticcapacitor: 470uF, 35V

L3 CM inductorsingle phaseore: 17udR7k25*15*12; winding: 5TS

-48V

Figure 23. EMC Filter

dBuy dBuY

0.50 1.00 5.00 10.00 0.50 1.00 5.00 10.00
0.150 MHz 30.000 MHz 0.150 MHz 30.000 MHz
——————————————————————————————————————————————————————————————————————————— final test oo final test
) freq(MHz) lev{dBuV) Lim[dBu¥) Alev-Lim) [L4] freq(MHz) lev[dBuv] Lim(dBuY) L lev-Lim]
0.289 43.9 52.0 -6.2 0.289 45.6 52.0 -6.4
23.159 37.8 50.0 -12.2 19.397 42.0 50.0 -8.0

For further information on designing for EMC compliance, please refer to the FLTR100V20 data shed{FESS)L

March 18, 2021 ©2012 General HectricCompany. All rights reserved. Pagel3
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Mechanical Outline forThroughHole Module

Dimensions are imchesand[millimeterd.

Tolerancesx.xx in.° 0.02 in.[x.x mm° 0.5 mm](Unless otherwise indicated)

X.Xxx in® 0.010 in[x.xx mm® 0.25 mm]

TOP VIEW

UNTHREADED STANDOFFS-

2.27 [57.7]
1.900 [48.26]

M3 X 0.5 STANDOFF"]
4 PLACES
MOUNTING TORQUE
0.56 N.M [5 in Ib] MAX

(-18 OPTION)*
ID @ .134 [3.40]
OD @.185 [4.70]
4 PLACES

fa

%

AV

Fan
U

2 -ooo 2 = 39
[50.80] [60-7]

-
AV

Fan
U

SIDE VIEW

o

*FOR OPTIONAL PIN LENGTHS AND UNTHREADED INSERTS,

SEE TABLE 2, DEVICE OPTIONS

@ e oo
2.000 [50.80] —

L 2.000 [50.80]

1.700 [43.18] 04e © 5@—{—1.700 [43.18]
1300 [33.02] ——03 60 1.300 [33.02]
@ 0.040 [1.02]—
FINISH: PURE MATTE
TIN OVER NICKEL B EL ¢ AT ]
7 PLACES -
700 [17.78] 02 80 700 [17.78]
BOTTOM g
VIEW
.300 [7.62] ol § o) .300 [7.62]
.000 [.00] —] L . N\~ 0.081 [2.06]
FINISH: PURE MATTE
- ) £R 5 TIN OVER NICKEL
<8 SECOND ID LABLE & 2 PLACES
3 = ON SIDE OF CORE @
= s
e 8 8
Descripton  Pin | Descripton ~ Pin  Description
1 Vin (+) 4 Vin ) 7 Trim
2 On/Off 5 Vout ) 8 Sense (+)
3 Baseplate 6 Sense-) 9 Vout (+)

March 18, 2021
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Recommended Pad Layout for Through Hole Module

Dimensions are in inches and [millimeters].

Tolerances: x.xx ifi.0.02 in. [x.x mnf 0.5 mm] (Unless otherwise indicated)

X.Xxx in® 0.010 in. [x.xxnm*° 0.25 mm]

—————————

0.19

r i __________

2.27 [57.7]

1.90 [48.3]

1
1
1.900[48.26]
: I" _TEHMWALS—’I ! 2.39
i - SVitH) Vo(+) © — ) [60.7]
1
. 1.400
1.400 I
[35.56] ?—r ©ON/OFF +SEN‘|’ ] I [35.56]
1
2.00 1.000 TRIM o 1 1.000
[50.8] | [25.40] | [ en l | N 7?00[25.40]
0.400 | ' 0.400 [17.78]
[10.16] 1[10.16] Y
o oVi) Vo(-)-o—!
} K]
LO ') 1
0.20[5.1] v |. C i v
? 0.50 [12.7]
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Ordering Information

Tablel. Device Code
Connector

Output Output

Input Voltage Voltage Current ‘ Efficiency ‘ Type Product codes Comcodes
48V (3675Vdc) 28V 12.5A 92% Through hole | JNW350R31-18Z CC109161931
48V (3675Vdc) 28V 12.5A 92% Through hole | INW350R418TZ CC109150083
48V (3675Vdc) 28V 12.5A 92% Through hole | INW350R641Z CC109148623
48V (3675Vdc) 28V 12.5A 92% Through hole | INW350R64TZ CC109149836
48V (3675Vdc) 28V 12.5A 92% Through hole | INW350R64.8Z CC10916131
48V (3675Vdc) 28V 12.5A 92% Through hole | JINW350R6418Z CC109149712
48V (3675Vdc) 28V 12.5A 92% Through hole | INW3BR84118TZ CC109153672

Table2. Device Options

Characteristic | Character and Position |Definition

Form Factor J J = Half Brick
% Family Designator I
:E Input Vaoltage W WV = Wide Range, 36V-T5Y
g Output Power 350 350 = 350 Watts Maximum Output Power

Output Voltage R R =25.0V nominal

Omit = Default Pin Length shown in Mechanical Outline Figures
Pin Length 6 6 = Pin Length: 3.68 mm £ 0.25mm, (0.145 in. £ 0.010 in_}
3 8 =PFin Length: 2.79 mm £ 0.25mm, (0.110in. + 0.010 in_}
Omit = Latching Mode following either Over-Voltage Protection (OVP)
. . or Over-Current Protection (OCP) shutdown
gCtIDH follomngl 3 3 = Auto-restart Mode following either Over-Voltage Protection (OVP)
utput Protective L= \ )

Shutdown or Over-Current Protection (OCP) shutdown
E 4 4 = Auto-restart Made following Qver-Current Pratection (OCP) shutdown
:g and Latching Mode following Over-Valtage Protection (OVP) shutdown
ol ) Omit = Positive Logic
© |On/Of Logic 1 1 = Negative Logic

Customer Specific K XY = Customer Specific Modified Code. Omit for Standard Code

Mechanical Features Omit = Standard open FI’EIITlE Module

13 18= Unthreaded heat sink inserts
Tunable Loop™ T |internal compensation network optimized for Tunable Loop™ applications
ROHS Omit = RUHS 5/6 Le.ad Based Solder Used
Z|Z = RoHS 6/6 Compliant. Lead free
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