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Revision History
Rev ECN# | Approved Date Approved by Notes
A3 input block terminal outsides +/- N/A N/A N/A N/A N/A
and ground in the middle
EMI Fllter
ARev 2. Changed inductor to fit
on board
L3
Input_Supply VIN}
T 28 ] ' o
c6 AT cu | ci2
—_—1uF eV Y\ —_—1luF —=1uF —=1uF
VIN 100V 100V 100V 100V
— 1 J
Input Return
sR46 —
>49.9k o GND
1 p Q1 c2
b |\ MMUN2214LT1G 1uF
use 2N2222AHR for 100 kRad 100V 100V
(3]
8 NS 1
_L L1 Chassis
=i 2
PGND NC 3 ——ca7
NC = 1pF s
NC .
5
NG -2 22 - 36 V input
NC &
NC -1 s \Lil\‘
10 = 9 ° o o
R35 PGND
TL1431U/EM ]
= C38 C39 C40 C41
PGND 50V 50V 50V 50V
4.7uF 4.7uF 4.7uF 4.7uF
VIN VLDO +12Vp CP-D1551-BZ
T = = = = i:Secl:Sec2=2:1:1
PGND PGND PGND PGND L PRI =15 uH
3
<R49 —C42 <¢R50 ! D5 - NC 6
2100k 25V 3100k 60V PL‘ NC ——
1uF 1N6263W-7-F & ) 1.3 Apeal NC ——
NCs are tied to ground per data sheet to 0.5Arms 5 NC — -
L prevent charge buildup \ +12 V secondary bias
D
Sec2 Secl
EN ——C43 U6
25V 1.8046A/§)eak 1.84 Apeak sGND D6 +12Vs
1uF .6 Arms 5 2 0.6 Arms R77 T
" VIN ouTH -2 10
SR52 SR53 51 R51
s S PVIN OUTH M-
2287k 3320k 11 301 bov
= AU OUTH_REF [—==—— ' w SS16T3G c44 c45 C46 R54
PGND 4 _ 1.0k
VLDO OUTL - R55 Q2
= = VLDO_FB ouTL [-5—{ PGND 1 |[: EPC7003AC _| . 1 oo 10
= = 3.01 3 1oov T
PGND PGND EN VSENSE 22 R56 100v
R57 >10.0k < 470pF SGND SGND SGND SGND
Bias SYN 1
SYNC CS_ILIM . .
T ~ 100K e +12 V primary bias
12 2 $R59 S .
RSC NC =2 L a8 30.25 310k D7 +12Vp Adding R77 and R78 to easily disconnect the
RSC NC R78 bias supply for testing purposes
50v . T
S8 SS 22pF — — 0
REFCAP AGND |28 PGND PGND g%\/leme c49 C50 cs1 R60
6
REFCAP PGND 7 25V 25V 2 2k
PGND 55 10uF 10uF
compP THERMAL_PAD =2 ——
TPS7H5020MPWPTSEP PGND = =
D8 N PGND PGND
60V
3 sR62 C52  1N6263W-7-F
$R63 >R64 $R65 3 >118k 0.01uF
3499k >205k 349.9k 25V
Bias VSENS
PGND
——C53 ——C54 —— ——C56 ——=C57 2R66
1000pF 0.47uF 820pF >6.19k
50V
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22-36 Vin, 28 Vnom 12V /25 A max

+
8 & )
> g 2.06 Arms ripple
VIN_28V - R1 N 12v
VIN T AAm ? 12v
T . . . . [ . . . . T
) ) R2
PGND_1 |+ C102 +C103 C107 C108 C19 Cc20 - - 4m C115 Cl116 C119 C120 +C121 +C123 +C124 +C125 SGND_1
50V 50V 10pF 10uF 10uF 10uF . N 25V 25V 25V 25V 25V 25V 25V 25V
22UF 22uF 50V 50V 50V 50V [ VG HoA —L Q101 [ VG HOB —L Q103 1uF 1uF 10uF 10uF 100uF 100uF 100uF 100uF
LA T102 VERHOA EPC7014GC NEREEE EPC7018GC 24 435565113?3
————— 63554-R01 100v 2 g, 100V 1.3uH
= = = = = = Y Y VSIFGET)—5 ’ SGND SGND SGND SGND SGND SGND SGND SGND SGND
PGND PGND PGND PGND PGND PGND o < < D3 = < D4
100V 100V D110 ) )
MBRS1100T3G 4 MBRS1100T3G _
T103
1 11 - C118 100V ——C301 C302 C303 C304
2] ] MBRS1100T3G 25V 25V 25V 25V
ST V& S 1 Q106 47uF | 47pF | 47pF | 47uF
' SWE o) 9 EPC7018GC
L301 5 2 100V N/
12Vs_EXT ~ Y\ 6 _l 5 SGND SGND SGND SGND
+12Vs r 117nH ° 7 <
1212VS-111MED
- o CP-D1549-BZ
PRI:SEC=3:2 N
12Vp_EXT 1 Q102 1 Q104 Lpri =22uH SGND SGND SGND SGND
+12Vp r VELLoA EPC7018Gf Ve Lol EPC7018G{ Lleak = 250nH
2 100v 2 100v Note: designators over 300 do not have silk screen labels
5 5 D109
AAdding these_ test points to use an external 12V < i?ogov < i?olo(i/ ?
SUPPIVIOHPHImanv/anChecondanA MBRS1100T3G MBRS1100T3G " c117 100V )
100V MBRS1100T3G
12v = == Power Stage 1 Q105
'|' D101 D103 PGND PGND MERSRE EPC7018GC =
112 1 1 2 2 100V
Y I 5 D106 R119
BAT46GWJ BAT46GWJ < 100V 33
MBRS1100T3G
D102 D104 SGND SGND SGND
112 1 2 %
N AN SGND SGND SGND  SGND
BAT46GWJ BAT46GWJ
R103
1.69
12V_EN SGND SGND
oon +12Vs
wolal= D113
1IN4148W-TP
N R107 N OUTA >
12V_H| 0
C101 U101 +12Vs ~
||
I ) ° 10 R115 g L102 4 R122 1 & Q109
25V VIN OUTA
R C104 outs 1L 0 B o111 NI 10,0k N, MMBT2907A
| 17 23 1 @
-~ 16V VLDO VSENSE > T4T 3 2 3
l 2.2uF 8 | en sra |15 Y& Ly LPD4012-223MRB i
49.9k 14 22uH =
7| oL SiRE oD Saotag PGND 12v
C105 covp 24 fp,comp =777 Hz D114
5 fp,hf =35.3 kHz 1N4148W-TP
I Hiee cs_iLv 8 061 MHz ouTB
5.6nF R104 a| e — 100 Full Bridge Bode
19 +12Vs
R101 49.9k 2 FAULT <109 o clo R LR112 «~ triza .
s = 20 I 10pF 3150k  $30.1k R116 1 L103 4 R123 1 & Q110 $100 > [
R105 1 RS I =—C112 o o0r N, MMBT2907A E
RT 21 O0ATUF R110 120pF - D112 DIIG : r®
R102 205k RSC AMA ™ <
31 sp 34.8k ——Ciu 1
75.0k R106 Ne 42 6.8nF 2 T¥T 3 2 3 SGND
LY 6 13 $R114 B $R125
=106 SYNC NC 2100 !Dlog Ly LPDA4012-223MRB = 2115k
Il LOM 22 16 SGND Q108 220H PGND
Il = (NS SGND BSs138 VSENSE
0.1uF TPS7H5005MPWSEP
SGND SGND
——Cl14 $R126
sR113 ! 100pF $6.19k
2100 D105
SRA
H SGND
Full-bridge controller
ERE SGND
——Cl113
100pF
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2 2 A
+12Vp +12vp AL Adding R237 and R238 in case SRA and SRB
signals are incorrect and need to be swapped
$R201 LR214 SR227
30 0 30
D201 D202 D203 D204
R207 N R220 > N 1
2.00 L~ 2.00 L
SS1H20LW 13v SS1H20LW 13v
MMSZz5243B-7-F MMSZ5243B-7-F
——C201 C203 ——C206 C208
25V U201 |1 25V U202 |1 U203
1uF ] 1uF ]
18 8 100nF 18 8 100nF ——C211 18 8
e VIN BOOT 50V e VIN BOOT 50V 25v VIN BOOT
= 48 = 48 1uF 48
PGND 202 BPSH a0 C204 PGND Cc207 BPSH a9 c209 BpeH e
BPSH BPSH BPSH
25V 50 1] 25V 50 1] Cc212 50 Cc213
1uF BP5H 11 1uF BP5H 11 BP5H
= 17 Bp7L W 17 { gp71 I 17 gp7L lev
25V 25V 1 2.2uF
51 51 51 n
HOH 1uF HOH 1uF 25v HOH
52 u 52 u 52
HOH R208 HOH R221 HOH R231
= A 53 . SGND  1uF o3 2
R202 L5 HOH R216 g HOH R237 23 HOH SGND
EN_HI 249 EN_HI 2.49 SRB 5 EN_HI 2.49
204 0 HOL |—= 217 0 HoL (=2 R238 HOL |—=
OUTA 24 | pwm_LI HoL |22 — VG _HOA OouTB 24 1 pwm_LI HoL =2 — VG_HOB [ SRA 24 | pwm_LI HoL |22 VG_SRA
_| =6 R209 _| 6 R222 | 0 | 6 R232 L
0 R206 HOL 100 R219 HOL R228 HoL
22 22 22
: PSW I8 IR212 ' PSW I35 IR225 : PSW I35 1R235
PSW 26 £10.0k PSW 26 $10.0k PSW 26 $10.0k
PSW = PSW == PSW [— =
PSW | e—— PSW PSW
o VS _HOA | o VS HOB ] 5
ASW ASW R229 ASW
2L pLH AswW 2 21 pLH Asw 2 2L py Asw |22
ASW |—LL ASW L ASW 1L SGND
20 ) pHL Asw (2 20 ) pHL Asw (2 20 1 pHL Asw |2
ASW —= ASW =22 ASW =2
—=—C305 JR203 tR205 W ——C306 jR215 LR218 as R230 oS
100pF $100k 3100k 100pF $100k 3100k 49.9k
P BST & P BsT & BsT &
SGND
BP5L gi ' BP5L gi . BP5L 3431
= ool = 205 = el = c210 SGND el =5 c214
PGND 16V PGND 16V 16V
LoH |38 2.2uF LOH |38 2.2uF Indgpendent input LOH |38 2.2uF
LOH |25 R210 LOH -2 R223 Interiock di LOH —2f R233
PWM mode: LoH 38 = PWM mode: LoH |38 = Interlock disabled: LoH |38
DLH = RES to AGND 249 PGND DLH = RES to AGND 249 PGND DLH = BP5L 249 SGND
DHL = RES to AGND . LoL 22 DHL = RES to AGND § LoL i?) ngrl\]S RES to § LoL ig
i i
Independent input mode 2 zg tgt 41 R211 WELLOR Independent input mode 2 mg ::gt 41 R224 Ve Loz 2 m(c: Il:gll: 41 R234 NGRERE
Interlock enabled: 3] NG 2.49 Interlock enabled: 3] ne 2.49 3 | \¢ 2.49
DLH = RES to AGND 4 15 DLH = RES to AGND 4 15 4 15
DHL = BP5L 5| NO AGND 7o iR213 DHL = BP5L 5 | NG AGND 15 $R226 5| NS AGND 1776 $R236
NC AGND 3 NC AGND 3 NC AGND 3
6 25 210.0k 6 25 $10.0k 6 25 310.0k
> NS AGND 2 ~— NC AGND 2 - NC AGND [—2
[ VS _HOA ] NG AGND —22 [ VS HOB ] NS AGND —22 ] NS AGND [—22
5] NC PGND [—7 5] NC PGND [~ 5] NC PGND [—~
57 NC PGND —- —_ 571 NC PGND [—7 —— > NC PGND —>
28 | NS P =2 PGND 28 | NS oD =2 PGND 28 | NS e =2 SGND
43 42 43 42 43 42
NC PGND NC PGND NC PGND
= TPS7H6015MDCATSEP = = TPS7H6015MDCATSEP = N TPS7HB6025MDCATSEP
PGND PGND PGND PGND SGND SGND
Primary FET drivers Secondary rectifier drivers
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E
Input Voltage: 12V
Output Voltage: 5V
Output Current: 12A
Switching Frequency: 500 kHz
Current Sense Resistor Loss: .576W.
- Transient Requirement: 0.25V (5%)
n 4 Output Ripple Requirement: 0.05V/ (1%)
N 3|
12v 7 I
PVIN L8uH R32 5V 5v
2 PVIN sw A be v
+| cs8 +| cso 13 | PVIN s L2 5V Bode
ZTNL00uF ~T~100uF C62 ——C63 C65 e | UL S BODE_INJ
25V 25V 20F | 1 100nF 15 | PVIN S R67 C70
PVIN sw D2
25V 2 50V 50 1uF
5 sw A SS10P4-M3/86A 50V
VIN sw
sw
SGND ,_.>3 EN sw R68 i
a7 & 10.0k ‘SGND
FAULT sw 'SGND_2
sw
3 R36 a4
set for REFCAP
e ¥54.2k AVDD . —
; im
’ comp R70
A RT 1.37k
VSNS-
1 R39
RA3 - 10.0k ScM 36
1k o N PWRGD & a——{5V
o1———<5V_EN SYNC1 SGND
RsC
v EN SGND 2 SYNC2
SSAR AVDD TDOCAP
1R063k LDOCAP T v
J PGND
=C73 R72 (RS
T aronr 90.9k PGND R74
50V oD 65.7k
PGND
PGND L C74 oo
PGND
SGND sov 7430k c76
o GND L anpr
[as] NC GND Sov
321 N Thermal_Pad
TPSTHAOLIMDDWTSEP
SGND
SGND
NCs are tied to ground per data sheet to
prevent charge buildup
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5 8
> &
o o
™
2v U4
PVIN 4.7uH 15m 3.3V_ouT 3.3V_Out
L pviN sw B 3.3V_0uT
12
+] c17 +| cis 13 | PVIN W O 3.3V Bode
ZTN100uF ~T~100uF —=C21 =—=C22 —==C23 c24 14 | PVIN S BODE_INJ
25v 25v 220F | 10uF | 1uF | 100nF 15 | PVIN sw R37
25v | 25v 50V 50V PV S + ——c27 =——C29
sw 50 C25
1 51 N e 330uF 22uF 1pF
= ow 10V 16V 50V
SGND 3 EN SW | R3s
2
I 44 | REFCAP -
VSNS+
Asetfor £ net 3
45V . comp 2 $R40
lRga ——— RT w 3221k
2100k 7 NC1
— NC2 36 R35 |
s PWRGD lg“svk 13.3V_QUT =
[ = SYNC1 ase Lso . oo
P 2 SGND 9 NC2
o233V EN ss_TrR -2
3.3V_EN 6 3.3V Comp
LDOCAP '_OVCOMP
PGND
==c32 ira2 ggsg
gSSnF 90.9 PGND ff;gk AInput \oltage: 12V
PGND ' Output Voltage: 3.3V
PGND g LC33 |pss C35 Output Current: 3A
PGND T “T22nF g _1 47pF Switching Frequency: 500 kHz
1uF sy $5llk ooy
10 GND 5ov (1:033: Transient Requirement: 0.165V (5%)
NC1 GND Output Ripple Requirement: 0.033V (1%,
[55 ] 50V ippl i
I NC1 Thermal_Pad
= TPS7H4013MDDWTSEP
SGND 1
SGND

A
NCs are tied to ground per data sheet to

prevent charge

buildup
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+12V - 3.3v
Overcurrent Protection for 12V, 5V, 3.3V T
C26 25V
| c89 —T—csa
[0.1uF Ul 1uF 100nF
C;é ] 5V CurrentSense 2| P1.0/TA0./DMAEO/RTCCLK/AO/CONVREF-VeREF- avee |28 16V
2]
R4 N RS 12V_CurrentSense P1.1/TA0.2/TALICLK/COUT/A1/C1/VREF+NVeREF+ 27 SGRD SGRD
12V Cs+ ™K 0 1.FUZA SGND 5V CS+ K U2B 3.3_CurrentSense L 3] p12TALUTAOCLK/COUT/A2IC2 DvCC —
: _L S : _L —Jc| P1.3/TAL.2/UCBOSTE/A3/C3
C90 2R6 25V OPA4H199MDY YTSEP Co1 SR7 5 10 P1.4/TBO0.1/UCAOSTE/A4ICA
100pF  $715k 100pF  $750k + 7 Tip| PL4mBOIUCAOS e ca c3
50V 12V _CurrentSense 50V 5 5V_CurrentSense 3 P1.5/TB0.2/UCAOCLK/A5/C5 1uF 100nF
= - = 35| PL6/TBO.3/UCBOSIMO/UCBOSDAITAO.0 25V 16V
297V = 25A 3V =12A %> P1.7/TB0.4/UCBOSOMI/UCBOSCL/TAL.0
Gain = 125 OPA4H199MDY YTISEP Gain = 125
) 0.1uF——=C30 c31 SGND 1 DE g P2.0/TB0.6/UCAOTXD/UCAO0SIMO/TBOCLK/ACLK SGND SGND
) 2“5\/ 0.1pF l—ﬁ) UART_CTS RE 525 P2.1/TBO.0/UCAORXD/UCAOSOMITBO.0
25V [ 3 597 P2-2/TB0.2/UCBOCLK
R9 R11 1——>>D %DD P2.3/TA0.0/UCA1STE/AB/C10 ’
R8 5V CS- /M) —>{ P2.4/TAL1.0/UCALCLK/A7/C11 TEST/SBWTCK M TEST
12V CS SGNf, 20 T 750K UART/D 20 P2.5/TB0.0/UCALTXD/UCALSIMO sR2a
- 2ok T R10 715k C93 1 2 ’ : $47.0k
co2 100pF B———<<UART RTS I_S%D P2.6/TB0.1/UCAIRXD/UCALSOMI 3
100pF S0V [ 3 3Bl p27 RST/NMI/SBWTDIO <nRsT
50V o——<KRr s
5V_EN P3.0/A12/C12
UARTIR 2 S| p3.1/a13/C13 22nF
SGND SGND & 12V_EN b 50V
R12 P2.5and 2.6 for UART and 3.3V_EN 7 P3.2/A14/C14
3.3V CS+ AVA P2.0 and P2.1 for the UART —=i> P3.3/A15/C15
120k —ch4 lR13 —2%o{ P3.4TBO3ISMCLK SGND
100pF F806k 3.3_CurrentSense yz2b 2 Ez.gggg.g/cow
sov — 12 13 ” 30 p37TBOG
OPA4H199MDYYTSEP SRy =g R79 13 1
Gain = 125 0.0k - ﬁb P4.0/A8
’ —=5={ P4.1/A9
SGND OPA4H199MDY YTISEP %’D P4.2/A10
—={ P4.3/A11
R14 2| psameos
33V Cs- M Rl3my SGND — HERM Hol pas
' —LC95 could change the capcitance ‘ THERM2 P4.6
to 12nf for the crystal 8Bl paz
100pF
sov PJ.0/TDO/TBOOUTH/SMCLK/SRSCG1/C6
PJ.1/TDI/TCLK/MCLK/SRSCGO/C7 .
PJ.2/TMS/ACLK/SROSCOFF/C8 DVSS
PJ.3/TCK/SRCPUOFF/C9
SGND 2 PJ.4/LFXIN AVSS 3471
PJ.5/LFXOUT AVSS
: 3 i / it
Temperature Sensmg = - ‘ GND = 1 PJ.6/HFXIN AVSS =2
Connect these pins to a processer to T | PJ.7/HFXOUT PAD
3.3V |
3.3V 10pF MSP430FR5969IRGZR VZ
16V SGND
3.3V
‘:R18
$5.10k 2R19 SGND SP430 JTAG
35.10k C60 1 2 3.3V
25V u3 1r20 LR 00 s o7
0.1pA $5.10k $5.10k TDISS s 1® 975
4 e el ] 10 ™S > 7 ® © 8 A
sGND V+ ALERT/THERM2 THERM2 TCK o T® & > TEST 3
® @ | L X J
SCL ;> scL THERM —~ THERM NRST<4 j‘sl o O ii L« unrr_crs
SDA 5] oA unrt rrs<d e e MSP430 ToolTarget
_ N - ! | A
Q3 3 R16 L35 a1 SBH11-PBPC-DO7-ST-BK Might be easier to debug with a secondary header for
A the UART
. |) 100k | SGND 2 D+ 0 - specifically moving UART_RTS and CTS
D- GND
C61
l\ﬁ 2 R17 10V TMPIROIMDGSTSEP ?7
1.00k 100pF SGND SGND
Shielding
2N2222AUB _?&
SGND +12Vs us
"|' 3.3V
1uF REE I oo |22 R22
4 3.3V
33V RS-485 Interface 104F L o5 1 —Lco7 0.1uF—LC98 £ 100k
25V 25v 25v 1R23 s | N ouT g ! !
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