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1 AT LDER BT

% 1. Key System Specifications

SYMBOL PARAMETER CONDITIONS SPECIFICATION UNIT
MIN TYP MAX
VN Input voltage Normal operation 15 24 36 \%
lo Quiescent current No output load — 20 50 mA
Vy, Output voltage connector J4 Normal operation 4.75 5 5.25 \%
Vs Output voltage connector J5 Normal operation 14.25 15 15.75 \%
Vi Output voltage connector J6 Normal operation -14.25 | -15 -15.75 \%
l34 Output current Vin > Vingmin) 0 — 1000 mA
I35 Output current Vin > Vingmin) 0 — 150 mA
lyg Output current Vin > Vingminy 0 — -150 mA
Pour Output power — 0 — 9.5 W
Visowc) Isolation voltage AC, 1 min 490 — — \%
Visopo) Isolation voltage DC, 1 min 700 — — \%
Visorerm) Isolation voltage DC, infinite min 70 — — Vv
Vin =15V, Poyr = max — 65 — %
M Efficiency Viy =24V, Poyr = max — 72 — %
Vin =36V, Poyr = max — 64 — %
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1. Generic Illustration of Analog Input Module
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2. TIDA-00401 Isolated Power Supply Diagram for Analog Input Module
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DCMINTIY BB X 1270y T AMRETY, WHICCMEETIX, v 7V v o a4 &ML T, EHEOWI &, SHFly-
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2.1.2 TPS7A4901

TPS7A490 LK IEME, BT (36V) ., #K / 4 X (15.4uViys. 72dB PSRR) DY =7 L ¥ 2 L — & T, 150mAD Efaf~\7E ] % it
BoExd,

ZOYV=7-LFXab—ZIZIECMOSEY 9 I - LRULHBODA F—TN- ¥ b, TaVvFUyHTTas 7Lk y 7 24— b
BERENIE SN TR, BIEHAF -~V DN 2434 AHRAEETT, ZDIENIT, T AL MRWTTNA ALV 2T L5 R#ET 5
72 OBHMRI JUY —~v vy oy P &Y VRER BRI T E T,
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T A=V AOTFa sl B TIERICENERIETT,

%72, TPS7A4901i3DC/DCA Y /N—ZDEZX - LF 2L —Y 3 VIZBWML TV T, DC/DCAA v F v 74 HIZED ) » T
BRAETIHAER, MWHEREICT A M2 E2WHALTY v TLEAEETS 2 I2XD, BEEOFHIR, 72 M B XCHE, +—7+4
X, EREEH Ry) KEDHBETREDY AT L IST =V AEFEBHTEET,

2.1.3 TPS7A3001

TPS7A300LIZ B, ST (—=36V). K/ 4 X (15.1uViys. 72dB PSRR) D) =7-L ¥ 2L —42T, 200mAZ TOHEMNE %
s TEE T,
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TELT,
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T4 —=FT7 4T —=F-2VFUHnBEanizd, SROBRKREMS T I LN TEE T,

TPS7TA4T01DHNEEIR. 2 —HF —»NT 055 LHEELAPCBL A 77 MIX > TRERATBET (RA20.5V). SHED T 4 — K3y
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Ehd, BHA~X7 7. ADC. DAC. ZOME/ ST + —~ ¥ 2D 7 F a7 [likIc BN T4
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10W Dy HERE IR ©. AR O A NEIEITHIB L, AT+ H T F-7 4 — F‘/\“vﬁ%ﬁf:f ST VR =2V OB DEROGA,
T 5 ANy 2 #ENE D $Fly-Buck M Ku Y —OFABRATHOES, 2O MR Y —I2kd, FEAIEGEEEROMGHZ S ZikEr4
FNET, WAZVFORZA M- LF 2L =2 g 0F, 7FHaZMEHO s ) — v ABEAMGT 5729, SPSRROLDOAEIR
NEF, 5VL—id, EMEDOLDOV X 2L — 2 &AL T, 6VOETERM A2 5 IRE XN T, Fly-BuckliZLM5160% i L T
Jukxh, LM5160i3Fly-Buck A7z L. MEOHEAMFEZ/NX < TE, BOMI 2 P &K< &0 £¥, LM5160D7 — %7
Fy &, KM3IRLET,
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COMPARATOR LOGIC
CSS SS + RESR
Ress s | 3§
T |

— b Cour
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3. LM5160 Circuit Diagram

FLALEDT7FasPLC I/OEY 2 — LIIFMAHIRE N T3 728, TIDA-0040LI3ZETIORE X 29mmbl FIZ L., &A1 %
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K476, FDI/ST + —~ v XA &155120%, EIEA150~450KHzOFPIZI E 2 B AR H B Z AR E$, T 7HKIE,
24w F VI RRBEBUCERILBI L 3, 2, JHEEAMKNE BB LA VX 8 Y AN KT B0, BESROV A AN KELED
9, ZD72D., BEHOY A XL a 7L L TREEEFHT 5720, 24 v F ¥ TR E U T300KHz % E IR L £9,

4. EFD15 Power versus Frequency Curve (Wiirth 070-5939)
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ELWEED 720D KT v ¥ v L il T 2afill it g, R22ATRLE T,

% 2. Vy5/V g Transformer T1 Voltage Calculation

PARAMETER CONDITIONS VALUE
Vis/Vi6 Full load 15V
LDO (U3, U4) drop-out voltage 150 mA, 25°C 0.6V
Diode D1 and D2 drop-out voltage Vi 05V
Transformer T1, secondary winding loss Z E:éRgg 0.7V
Required transformer T1, secondary winding voltage 16.8V
Load regulation accuracy Vinging 10 Vinuaxy 1.68 V (10%)
Required transformer T1, secondary winding voltage (including load reg.) Vingainy 10 Vinuax) 18.48 ~20V
Transformer T1, primary winding voltage Winding ratio 1:2.04 with respect to 20 V 9.80V
Transformer T1, primary winding loss 2 5.56?&81.57 -0.1v
Low-side FET Rgy 0.13
U1 synchronous switch loss V = lgus ¥ 0.13 -0.2V
=157x0.13
Required V., voltage Average 95V
Vi duty cycle x'c”;(“:A'INN)):: Ay 63.30%

ECEIHZA o F 84 VOO TFEERIE. Yol —Y a3 VICKBIETT,

EIEHDERIZHEN, ANBHRIBIBHERUCTE, HA18VE-18VTI50mAL, 6VTIAEEZE A B L., AR NE NI
114AWTY, L7225 T, 11AWIZOWTEBRIZKROXTEZ 6T,

Piot
Ibc = 7 + loUTPRIMARY, 5 @
Ve
Al =1p¢ x Ripple facto @
Al
lpeak = lpc 5 (©)]

L7z 57T, 95VEB K UI1AWDEINZ DT, Ipcldl.2ATY, Vv IAERED048 358, Vv TILEGIZ0.48ATT,
X 3) ZMHL T, Tourprimary 35v230.05mAE § 5 & Tppude A — 2 I 1.5ATT,

20720, Ippaxtd2.125A(LM5160D ARSI 1) 204 4 FFETOR/ME) L &/hX < &b 9,

—RAVE T E Y ZAFRORTHZ 6hET,

Ve x (VIN(MAX) - Vc1)

Lpriv = )
Vinmax) X Fsw * Ipeak % 0.4
L7225 T, @52 5 Lpgytd38.3ulH T 9,
10%DFFRHH A2 E 2 5 & ROFEHEN ZEIZ47TuH TS, LD > T, TIO—KA V&2 4V ZF4TuH T,
Ta—T A4 A7 NMEKROXTELZONET,
\ 9.5
Dyax = OUTPUTPRIMARY _ 9.9 _ 0.63 ®)
VMINIMUM 15
\ 9.5
Dy = OUTPUTPRIMARY _ 9.9 _ 0.26 ©)
VMAXIMUM 36
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LM51601 I K 5 4 /3D T, A v HEEIZ15~36VO ASIFEIEIZ K L T2 1ush 5 866usD R TS L % 4,
T ET DN 2 NFRD E D T,

I:)core loss

Biiux density = v ™

corevolume X Kte

N B Linductance X |PEAK 8
turnsrequiered — A B (8)
core sectional area < D flux density

4x lppak
dwirediameter = \/J— ©)]

currentdensity < T

_ Vsecondary (10)
\Y

primary turns primary

N secondary turns

N

R Ze i SRS DWW TR, Lloyd H DixonE D TIOMKE G N Y F T v 7 A BHL T Z &0,

32 RELEAHACTUH
HEEDOY v TP THES. vy F U2 ERLET,
IL,ripple(max)

C i = 11
ouTpr 8x I:SW X Vripple ( )

Vo ZABAI0mVET S E, IV F UV HOMHIZ205uFIZ %D 5,
L7zh> T, Cl4. C15. CATIFEIHE A2 521uF T,
2V F VY DESRIZFKROATH 2 6h 7,

25mVx Ve
Resr > (12)
\% x|y
REF L ripple (max)

L= 5TC, IV F U HOESRIF0.24QL 0D KXV ERH D FF,

3.3 SEtkANaCTY

FEEI YTV )y T EMS T, BLXUOZALT—2FEL T, BHOYA WP ORFTIRET 2701 E 2D £9,

- cdv (13)
dT
dT = _Vver x =2.75us (14)

Vinving — Fsw
dV230.1VET 5 &, 18VOLEtH IO Iy FyHdRO L 512k D 9,

-6
C > 0.15 x 2(.)7f x 10 _41uF (15)

ROFEHERY 2134, 7TuF T,

34 AHharrFry

AJayF s AN v IV ERFE RS EE TRMUTERAERD L DN RETT,

lomax % TON(MAX)

Cin > (16)
N 0.5V
Cn&8ATUFE D KEL T 5728, 10uFDCI1&CI120LM5160DATHIIZIEHIZ S £ %
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35 TZa4—KN\yUER

T4 =Ny 2Py bT =213, ROKHE->THE I E T, PR 1F2.7kQITHE &4, A EIFER~0.6 mA Z 72135 1L
1I0mWAZID X NE T, ZOBRID /A ZOEVEREICEIZEET S E. KD/ ESEEREEIRTEET, La LEEH
DOFRFTIE, 2kQANEY) A BHRAE T4,

R
Vour = VFBX[RFBZ +1J = 2Vx [%+lj (17)

FB1

EUEDSEOH A2 5. R8 = 10kQER6 = 2.7kQANEIR X N E ¥,

36 BMERMYFUURAKRE

¥y g V31T, A4 v F Y I REBEE300kH & PE XM Lz, RoddKORITHESINT, AFRAA v F ¥ Vs LT,

R8 _95V | _a35 (18)
R6 2V
V,
Foy = ——S4 (19)
sw 10_10X RON

ZMITH & IO EEHE D IR U 12 330kQ T,

37 HAVYTILDOEE

LM5160iZ— &4 VIO I Y bu— )L 2F =< &L THED. 74— )Ny 7 — FTOWYAERY v 7> 25mVO 4
b FET,

ZOBRGEITIE LA TR AEMAL, REKUC E, 24 v F-E—-FBELIZ) vy TLEREA VY27 ML, ZABEEERL
Fo ZTOHT. CackHLTT 4 —F/Ny o) = FNACHy T V7 EhET,

II—- 7Y TIHEEBNT 201, 3V b a—a b HIANOERBREICEET I T3 754 v ENiHo &L, EIHO
REMET 2R 5720 T,

QEEMA BT — 2 F #EBIT 2720, 24 F3lEBAEH I E T,

5. Typical Noise Amplification Scheme

VCl
Ron (20)
1071% Fgyy
C,7232200pF. R, 7364.8kQT. 100kQ~YID LifrfhEe LE 9,
0.1pFDI Y F Y4 %&C, ELTY v FILEFRIZHHTE 9,
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3.8 EN/UVLOE R
UVLOKPIR3 5 L URE., kOMXUZHEW, AJJUVLOL Z Wil e 27V v 22 REL T,
Ron = 0 95V = 300 kQ (21)
107 A x 300000
Viys?32V, R3M100KTHBZ N5
V -V x T
RICr < ( IN(MIN) OUT) ON 22)

25 mV

BEALONS ERDEEEZIVET S &, RIFI6KIZAD £§. ZORDFEHEMIX18.2KTY, L7228 > T, R3I3100K, RO
18.2KiZ& D 9,

39 VIMRZ—DMNEE

SS¥vOavFUHik, V7 b A4 — M (Thabb, HTEEI RN 2 EFEIREOMIZET 5 F TORM) 2REL E3,
TesZdmsE T3 E, TV F Y HCTOMIZ22FIZ 5D £ 3,

Viys = 20 x 10°x R3 (23)

4 N—F 7 OERRE

ZOFE, BEAETZOFE EFHHATE £4, ENERPRIESWOEMIKPEZ, WM \EEER CE £, mKENT A
M AFEITT B121E, 15V (J5) 5 K U-15V(J6) M T12100Q% . 5V (J4) IS5QA MM L 9. 1L 14d 2 h2h150mAlc, I, 131A
IZRET 5139 TT,
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Test Setup

5 FANDEY NPy TS

ZDHETDOT A NI, ﬁd‘)\ﬁ%EﬁlSV(VIN(MINQ\ ﬁj{ﬁiSGV(VIN(MAXQ TiibhZd, Zhick->THIERIZ. £15VOxFREIE
RFROMAFIZONWT, 0. 50, 100, BXU150mAIZEREENF 9, S5VHEIICIE, 215VERBHIZZ AN, OmA, 250mA. 500mA.
IADO B AR SN E T, 22— 7y THEOEMEIZ1I00%EAM TF x v 7 ShET,

2 3. Test Results

INPUT V(\)/LTAGE V) OUTPUTl leRF\:ENT (mA) LOADED QUTPUTS OUTPUT VOLTAGES (V)
IN 34, 135, lae Vi, Vis Vi
15 5.172 | 14.99 | -14.85
24 0 None 5.172 | 14.99 | -14.85
36 5.172 | 14.99 | -14.85
250 J4 only 5.164 | 14.99 | -14.84
50 J5 only 5172 | 14.84 | -14.84
50 J6 only 5172 | 1499 | -14.84
350 Al 5164 | 14.84 | —14.84
500 J4 only 5.162 | 14.99 | -14.85
100 J5 only 5.172 | 14.84 | -14.84

o 100 J6 only 5.172 | 1499 | -14.84
700 Al 4930 | 14.62 | -14.84

1000 J4 only 4054 | 1499 | -14.85

150 J5 only 5172 | 14.84 | -14.84

150 J6 only 5172 | 14.99 | -14.84

1300 Al 3730 | 14.36 | -14.81

250 J4 only 5.166 | 14.99 | -14.84

50 J5 only 5.172 | 14.84 | -14.84

50 J6 only 5.172 | 1499 | -14.84

350 Al 5.166 | 14.84 | -14.84

500 J4 only 5161 | 14.99 | -14.85

100 J5 only 5172 | 14.84 | -14.84

24 100 J6 only 5172 | 14.99 | -14.84
700 Al 5.161 | 14.62 | -14.84

1000 J4 only 5.084 | 14.99 | -14.85

150 J5 only 5.172 | 14.84 | -14.84

150 J6 only 5172 | 1499 | -14.84

1300 All 4895 | 1450 | -14.84

250 J4 only 5168 | 14.99 | -—14.84

50 J5 only 5172 | 14.84 | -14.84

50 J6 only 5.172 | 14.99 | -14.84

350 Al 5.168 | 14.84 | -14.84

500 J4 only 5.163 | 14.99 | -14.85

a6 100 J5 only 5172 | 14.84 | -14.84
100 J6 only 5.172 | 14.99 | -14.84

700 Al 5.161 | 14.62 | -14.84

1000 J4 only 5.144 | 1499 | -14.85

150 J5 only 5172 | 14.84 | -14.84

150 J6 only 5172 | 14.99 | -14.84

1300 Al 5.140 | 14.40 | -14.84

TIDUA78B-June 2015—-Revised November 2015

Submit Documentation Feedback

Copyright © 2015, Texas Instruments Incorporated

10-W, 15 to 36-V Isolated Power Supply With £15 V and 5 V for Analog PLC

Modules

13



I3 TEXAS
INSTRUMENTS

Test Setup www.ti.com
6 TAMER
61 RE—KIPyvTEIRYREIL

DTo7ay bE, E2AEMEHFIIETE22 -7 9 T78L0 Y vy b ATV E— PO, ZOHREOIMEEZRLIZEDTT,

6. Startup of Vy5 = 15V at Viy = 15V 7. Startup of Vy5 = 15V at Viy = 24V
8. Startup of V5 =15V at Vjy = 36V 9. Shutdown of at Vjy =15V
10. Shutdown at Vyy = 24V 11. Switching at V= 15V
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12. Switching at Vyy = 24V 13. Switching at Vyy = 36V
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14. Overall Efficiency versus Input Voltage
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6.4 B

X15& %1613, 25CIZ#H W CFLUKE Tid00CF ¥ 7 F ¥ S8 DO TT, 22ORDAr —)Lid, @a— FA—H$T5&51H
I T0ET,

15. TIDA-00401 Thermal Analysis Full Load 16. TIDA-00401 Thermal Analysis 50% L.oad
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17. LM5160 Fly-Buck-Boost Page 1
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Design Files

% 4. TIDA-00401 BOM

MANUFACTURER
ITEM QTY REFERENCE DESCRIPTION MANUFACTURER ARTHOMBER PCB FOOTPRINT
1 1 PCB1 Printed Circuit Board Any TIDA-00401
2 5  |C1,C2 C31,C39, C42 f?c;s' CERM, 4.7uF, 50V, +/-10%, X7R, MuRata GRM31CR71HA75KA12L 1206
CAP, CERM, 1000pF, 1000V, +/-5%, . .

3 1 C3 COG/NPO, 1206 Vishay-Vitramon VJ1206A102IXGAT5Z 1206

. 0,
4 3 |ca, cia, ci5 g&'} CERM, 10uF, 16V, +/~10%, X5R, Taiyo Yuden EMK212BJ106KG-T 0805_HV

50,
5 2 |cs.c8 g&g’ CERM, 0.1uF, 25V, +/-5%, X7R, Kemet CO603C104J3RAC 0603
6 1 |cs g&% CERM, 2200pF, 50V, +/-10%, X7R, Kemet CO603C222K5RAC 0603
7 1 |c7 gé“(% CERM, 0.022uF, 18V, +/-10%, X7R, MuRata GRM188R71C223KA01D 0603
8 4 |ci1,c12 c17,C18 szl%’ CERM, 10uF, 50V, +/-10%, XTR, MuRata GRM32ER71H106KA12L 1210
9 1 |ci3 (():sAoF;' CERM, 1uF, 25V, +/-10%, X7R, MuRata GRM188R71E105KA12D 0603
10 1 |ci6 gé*o';' CERM, 0.1uF, 100V, +/-10%, X7R, Kemet C0805C104K1RACTU 0805

C19, C28, C30, C36, C38, | CAP, CERM, 0.1uF, 50V, +/~10%, X7R,
11 7 |G S o AVX 06035C104KAT2A 0603
12 2 |c20,caa g$0'35' CERM, 22UF, 16V, +/-20%, X5R, MuRata GRM21BR61C226ME44 0805_HV
13 3 |c21,C27,C35 ggAOPS' CERM, 4.7uF, 50V, +/-10%, X5R, TDK C2012X5R1HA75K125AB 0805_HV
14 1 |cos g?o% CERM, 1UF, 25V, +/-10%, XTR, TDK C1608X7R1E105K080AB 0603
1 s | C26,C29,C33,C34,C37, | CAP, CERM, 0.01UF, 100V, +/-5%, XR, VX 06031C103IAT2A 0603
ca1 0603

16 2 C32, C40 szo% CERM, 10uF, 25V, +/-10%, X7R, MuRata GRM31CR71E106KA12L 1206

. 0,
17 1 |car 5&? CERM, 1 yF, 16 V, +/-10%, X7R, Taiyo Yuden EMK107B7105KA-T 0603
18 D1, D2 Diode, Schottky, 60 V, 1 A, SMA Diodes Inc. B160-13-F SMA
19 D3 Diode, Schottky, 50 V, 3 A, SMC Diodes Inc. B350-13-F SMC

TIDUA78B-June 2015-Revised November 2015 PLC 19
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% 4. TIDA-00401 BOM

MANUFACTURER
ITEM QTY REFERENCE DESCRIPTION MANUFACTURER PARTNUMBER PCB FOOTPRINT
20 D5, D7, D9 LED SmartLED Green 570NM OSRAM LG L29K-G2J1-24-Z LEDO603AA
21 D6, D8 Diode, Zener, 18V, 1W, SOD-123 Panasonic DZ2W18000L SOD-123
22 D15 Diode, Zener, 5.1 V, 500 mW, SOD-123 Vishay-Semiconductor BZT52C5V1-G3-08 SOD-123
) Micro Commercial
23 1 D16 Diode, Schottky, 30 V, 0.2 A, SOT-323 Components BATS54AWT-TP SOT-323
24 D24 DIODE ZENER 5.9V 1W PMDS Rohm Semiconductor PTZTE255.6B powerDI123
25 F1 PTC RESTTBLE 0.05A 60V CHIP 1210 Bel Fuse Inc 0ZCBO020FF2E 1210
26 3 |FIDL, FID2, FID3 E:gﬂf]'ta' mark. There is nothing to buy or N/A N/A Fiducial10-20
Machine Screw, Round, #4-40 x 1/4,
27 4 H1, H2, H3, H4 Nylon, Philips panhead B&F Fastener Supply NY PMS 440 0025 PH NY PMS 440 0025 PH
28 4 H5, H6, H7, H8 Standoff, Hex, 0.5"L #4-40 Nylon Keystone 1902C Keystone_1902C
29 1 J2 Conn Term Block, 2POS, 3.81mm, TH Phoenix Contact 1727010 PhoenixConact_1727010
30 1 J3 Erm'”a' Block, 6A, 3.5mm Pitch, 4-Pos, On-Shore Technology ED555/4DS TERM_BLK_ED555-4DS
31 1 J4 Conn Term Block, 2POS, 3.81mm, TH Phoenix Contact 1727010 PhoenixConact_1727010
32 1 J5 Conn Term Block, 2POS, 3.81mm, TH Phoenix Contact 1727010 PhoenixConact_1727010
33 1 J6 Conn Term Block, 2POS, 3.81mm, TH Phoenix Contact 1727010 PhoenixConact_1727010
34 1 L1 Inductor, Chip, £10% EPCOS INC. B82422H1332K IND_B82422H
FERRITE CHIP 1000 OHM 1500MA 0805, MPZ2012S102AT000,
35 3 L2, L3, L4 FERRITE CHIP 1000 OHM 300MA 0603, TDK Corporation MMZ1608B102C, FB0603
FERRITE CHIP 1000 OHM 300MA 0603 MMZ1608B102C
Thermal Transfer Printable Labels, 0.650"
36 1 LBL1 W x 0.200" H - 10,000 per roll Brady THT-14-423-10 Label_650x200
37 1 R2 RES, 487k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO0603487KFKEA 0603
RES, 100 k, 1%, 0.1 W, 0603, RES, 100k )
38 2 R3, R6 ohm. 1%, 0.1W. 0603 Vishay-Dale CRCWO0603100KFKEA 0603
39 5 R4, R10, R17, R22, R23 RES, 0, 5%, 0.1 W, 0603 Vishay-Dale CRCWO06030000Z0EA 0603
40 1 R5 RES, 0, 5%, 0.125 W, 0805 Vishay-Dale CRCWO08050000Z0EA 0805_HV
41 1 R7 RES, 10.0k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO060310KOFKEA 0603
42 1 R8 RES, 2.7 k, 5%, 0.1 W, 0603 Vishay-Dale CRCWO06032K70JNEA 0603
43 1 R9 RES, 18.2k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO060318K2FKEA 0603
44 3 R14, R15, R24 RES, 4.7k ohm, 5%, 0.1W, 0603 Vishay-Dale CRCWO06034K70JNEA 0603
45 2 R16, R27 RES, 2.2 k, 5%, 0.1 W, 0603 Vishay-Dale CRCWO06032K20JNEA 0603
46 2 R19, R25 RES, 110k ohm, 1%, 0.063W, 0402 Vishay-Dale CRCWO0402110KFKED 0603
20 1l\cll)f)\{jvﬂl:£ to 36-V Isolated Power Supply With +15 V and 5 V for Analog PLC TIDUA78B—June 2015-Revised November 2015

Copyright © 2015, Texas Instruments Incorporated

Submit Documentation Feedback



13 TEXAS
INSTRUMENTS

www.ti.com

Design Files

% 4. TIDA-00401 BOM

MANUFACTURER
ITEM QTY REFERENCE DESCRIPTION MANUFACTURER PARTNUMBER PCB FOOTPRINT
47 2 R20, R26 RES, 9.42k ohm, 1%, 0.063W, 0402 Vishay-Dale TNPWO04029K42BEED 0603
48 1 R21 RES, 1.2k ohm, 5%, 0.063W, 0402 Vishay-Dale CRCWO04021K20JNED 0402
49 1 RV1 VARISTOR 36.9V 30A 0805 AVX VCO080530A650DP 1206
50 1 T1 Transformer, 50 uH, SMT Wurth Elektronik eiSos 750342706 TR_750342706
TP1, TP2, TP3, TP6, TP9,
51 11 TP14, TP15, TP18, TP20, |Test Point 40mil pad 20mil drill STD STD TP1_PD40_DO0.5_S50
TP25, TP26
52 2 TP4, TP5 Test Point, Multipurpose, Black, TH Keystone 5011 Keystone5011
53 2 TP7, TP8 Test Point, Multipurpose, Black, TH Keystone 5011 Keystone5011
54 1 TP10 Test Point, Multipurpose, Red, TH Keystone 5010 Keystone5010
55 1 TP11 Test Point, Multipurpose, Black, TH Keystone 5011 Keystone5011
56 1 TP12 Test Point, Multipurpose, Black, TH Keystone 5011 Keystone5011
57 1 TP13 Test Point, Multipurpose, Blue, TH Keystone 5127 Keystone5127
58 3 TP16, TP17, TP22 Test Point 40mil pad 20mil drill STD STD TP1_PD40_DO0.5_S50
Wide Input 65V, 1.5A Synchronous Step-
59 1 Ul Down DC-DC Converter, DNTO012B Texas Instruments LM5160DNT DNT0012B
36-V, 1-A, 4.17-uyVRMS, RF LDO Voltage
60 1 U2 Regulator, RGW0020A Texas Instruments TPS7A4700RGW RGWO0020A
Single Output High PSRR LDO, 150 mA,
Adjustable 1.2 to 33 V Output, 3to 36 V
61 1 U3 Input, with Ultra-Low Noise, 8-pin MSOP Texas Instruments TPS7A4901DGNR DGNO0008D_N
(DGN), -40 to 125 degC, Green (RoHS &
no Sh/Br)
Single Output High PSRR LDO, 200 mA,
Adjustable -1.18 to -33 V Output, -3 to -36
62 1 u4 V Input, with Ultra-Low Noise, 8-pin MSOP Texas Instruments TPS7A3001DGNR DGNO008D_N
(DGN), -40 to 125 degC, Green (RoHS &
no Sb/Br)
63 1 us Optocoupler, 5kV RMS, SMT Fairchild Semiconductor FOD817DS NO4C
IC,150mA, Ultra Low IQ, 1uA LDO .
64 1 us Regulator with Enable T TPS709xxDBV DBV-5
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XUCL22 5, 7821, 2, 3, 4&FNE T, EMIZIS T720, to DA A » FEWON — TSI RN A 2 BE1H D £7,

topplFICid. T1 UM 6323, ANEFTATRNE T, EMIZIKS 728, toppFD 2 4 v FEFRO L — TR RN A 5
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19. Isolating Converter Primary Side
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Figure 20 shows the critical parts of the layout for the secondary side. To reduce EMI, the current loops
shown by ellipses Loop 4, 5, and 6 are kept as small as possible. Therefore, D1-C1, D2-C2, and D3-C4

are placed near to each other and the transformer.

Figure 20. Isolating Converter Secondary Side

7.3.1 Layer Plots

To download the layer plots, see the design files at TIDA-00401.
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Figure 21. Top Silkscreen Overlay

Figure 22. Top Solder Mask
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Figure 23. Top Paste Mask Figure 24. Top Layer
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Figure 25. Bottom Layer Figure 26. Bottom Solder Mask
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Figure 27. Drill Drawing
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7.4  Altium Project
To download the Altium project files, see the design files at TIDA-00401.

7.5 Gerber Files
To download the Gerber files, see the design files at TIDA-00401.

7.6 Assembly Drawings
To download the assembly drawings, see the design files at TIDA-00401.
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Figure 28. Top Assembly Drawing Figure 29. Bottom Assembly Drawing
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