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4 5 6
On-board LDO
External 5V supply : Connect 5V supply at J1, J2 and J4 Open. . _
3.3V for controller if not supplied externally
Default: J1 Open Internal 5V supply : J1 Open, J2 and J4 Close. o
P4 1.8V used for helper circuits
g1 5VIN
[} TP6 TPS
s 5V-DRV 1.8V
5V-DRV 5V-AUX ’ 1P8v
R1,,,1.00 T Y
u l
GND 18 c1
R3 vt Voun e Rt 10uF
5V-AUX  TP7 100k 15.0k 1 8V LDO
Default: J2 Close P R2 1.00 5V_Side c2 c3 VSENSE1/FBA a1Z .
5V-Side = ==
J2 RS 1.00 T 0.1uF 10uF PGD_1 9 1 R6 30.1k
= VIN2 vouT2 j
BV_INT 10|y vouT2|—1 1
14 GND TP8
3.3V-LDO
16 g PGD_1 P3V3
PG1 - T
Lo skQ TRt -
6 &R (2 R7 c4
4 RESET |12 o s1c 2R 10uF
= 1% |2 : 3.3V LDO
GND 2 {nc GND 8 RO
30.1k 0 L
TPS70102PWPR =
GND
Default: J4 Close
J4
TP10 u2 TP11
3.3V-Con 11 5V_INT
P3V3 3.3y-Con VIN_AUX 5V_INT
T R10 1.00 o T T ° ° 2 {yn sw -2 N~ by
2.2uH
S 3ol EN vos (-8
c5 c6 0
1R 10uF e |8 Ri12
TP12 5
GND ol 100K c8
= 2
= AGND
GND PGND |—L.
GND
TPS62173DSGR
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1 2 3 4 5 6
VoutA = 0.85V TYP
IoutA = 240A MAX
U3 TPS53681RSBR VoutB = 0.8V TYP
3.3V-Con P19 -
21 VSP_VOUT A APWM1 loutB = 20A MAX
V3P3 Avsen VSN_VOUT_A
. (7:1 E AVSN (22— VSNVDUTL ? PWMI
ul P ]
IN-CSN Ao 27 copy - -
IN-CSN__ 38 . f yiy_csnin Acsp [« CSP1 5557 31 . o
e o
GND 3 TSENA ]
INCSP 37 | ceom sy TP18 T Te PVB_ALERTE
] e W APWM2_PWM2_— ] PMB CIK 9 0 PMB_DIO
Acsp2fa2—CSP2 Moo P20
6 APWM3 _PWM3
R18 APWM PWME MB
% 5 34 ] ADDR ACSP3 P2t PMBUS test conn
| & APWMA_PWMA sy PWM6E
Acsp4 [o20—COPA
TP22
PMB_CLK VRFoT 4 APWM5 _PWMS5
APWNS 5F5 PWM5 6+2 Configuration; J8 2-3 Short
154k IR19 PMB ALERT# ACSP5 5+3 Configuration; J8 1-2 Short
_—l
PUE ALERTE oMB DIO 10 f smB_CLk APWNMB/BPWM3 S—N:AST)V(;/MS
SVB_ALERT AcsPe/BCSP3 [0 28— Default: Pin 2-3 Short
214 SMB_DIO
= 30 VSP_VOUT B TP23
30 > VOUT |
= VOUT_A_RDY gﬁz 31 VSN_VOUT B BPWM1
eNp <VoUTE RO JHOUT B RRY AVR RDY D erwan csPe
BVR_RDY BPWM1 L oS
EN VOUT A AVR EN BCSP1 [o-32
I BVR EN - TSENB 6+2 Configuration; J10 2-3 Short
EN_VOUT B VR_FAULT BTSEN (< 5+3 Configuration; J10 1-2 Short
e O TP25
33v:0 Bpnne 2o SPWNZ ¢ BPWIE
Vo acse2
’ w0 Default: Pin 2-3 Short
1.00k VREF GND
GND
J9 D
19 Ly TP27
P3V3 ACSP1
Default: 19 Open o
= CsP1 i
DNP —
. GND TP28
19 can be used to Reset the Output voltage to Boot voltage by shorting pin 1-2 during steady- state. R42 R43 R44 ACSP2
P26 10k 10k 10k
e 2V R23 B CLK 052 —?—CSPZ DNP 4 Disiable phase 2.34,5.6
. UF \
o * —_— P When R29=0
c18 PMB_ALERT#
1uF csP3 i !
DNP 4 Disiable phase 3,4,5,6
4 VB DIO L TP30 33%C0N  \yhen R30=0
= = ACSP4 P
GND GND 3
CsP4 DNP —¢ Disiable phase 4,5,6
TP31 o
puin When R31=0
% DNe 4 Disiable phase 5,6
AR, When R32=0
Disiable phase 6
Csi?— one When R33=0
TP33
Select DCR or Shunt BCSP1
DCR Sense: POP R36 and R45 , NOPOP R39 and R48 BCSP1
Shunt: POP R39 and R48 , NOPOP R36 and R45 PVOUT_B PVOUT A = -
VSP VOUT B o 37 T T vSPVOUT A PR vo i GND P35 Disizble Bphase 1.2.3
When R35=10K
Default: Shunt TP34 o BCSP2
pNp— ault; Shu IIN-CSP s " Disiable Bphase 2,3
incse D When R38=0 and R41=0
o o . - TN-CSP
l e 2t D Disiable Bphase 3
i
RO 0 G20 I 1006F When R41=0
VSN VOUT B VSN VOUT A
BeP c28 Tin sense filter hd
1uF TP36 R46 DNP RA40 DNP CSP TEST POINTS TO BE PLACED
; = IIN-CSN 0
NPT GRo | T ) NEAR RESPECTIVE CSP PIN'S
° IIN-CSN ST
R48 ., 0 =
0 J_ o
1uF POP R47 when Input current sense is not used GND E
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5
VOUTA- Phase-1
= PVOUT A
U4 . ° - o
VINCG , s T 150nH
VDRV VN vo cas_|+ c39 c40
= C34 by Ra9 11| enFocm DNP 470uF DNP 100uF 470uF
220F 220F 220F | 4700pF 6
Rso 22 0 sw
4 vop 1
c42
usl 0.1uF DNP ° o
22uF = 10 | b 00T |2
R52
3o LsET Bo0TR -8 RR%
110k 0 R4
VREF o VREF 154 REFIN TAOFAULT p—12 *— ATAO 777G
e our PaND 12 |
DNP.
1 CSDOBAS0QEMC
GND
VOUTA- Phase-3
= PVOUT A
v?c us by
7 5 T
ca6 == 5V-DRV v Vo cso_|+ cst c52 cs4 cs5_|+
22uF Py livi} 1] enroem DNP 470UF == 100uF == 100uF DNP 100uF == 470uF =7
T R56 0 4 swi—8
. 3 VDD l
22 I_ DNP
cs8
10.) P 8007 |2 C57_||0.1uF
R58
3o LsET BOOTR & RO w0
110k R0
VREF 1o REFIN TAOFAULT p—2 ATAO
DNP—esps 124 iout PGND 12 T
PO DNP
CSDI5490Q5MC
GND
VOUTA- Phase-5
L5

VLPC Us
Py Py Py 150nH
7 5
ce1 L ce2 63 -LCSA 5V-DRV N vo
22uF 22uF 22uF | 4700pF L Re1 11| enFocm DNP
0
re2 22 oo sw
2;32:: 10 of pwm sooT |8 C72 ||0.1uF
R64
3 of LseT BOOTR |2 R85
veer "% 12 R68 ATAO
REFIN TAOFAULT 5
DN lout panD 12

CSD95490Q5MC

PVOQUT_A

C67 C6

ces_|+ €6 9 cro_|+
470uFT 100uF == 100uF DNP 100uF 470uFT
6 [ !
| DNP *~—o l
L
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2 3 4 5 6
VOUTA- Phase- 2
PVOUT_A
VINC ur ° ° Y °
150nH
Lz 5 T T
C76 cr7 =—=C79  5V-DRV VN vos C80_[+ c81 c82 c84 C85
22uF 220F 220F | 4700pF & Rer 110 enroom DNP 470uF 1000F = 100uF == DNP 1gouF = 470uF
0 6
° Res 22 4 oo sw | 1
—T—. c87 DNP b iy A
GND C88 0.1uF
220F == 10 | o 00T |2 GND
R70 4 8 R71
LSET BOOTR
110k 0 R72
VREF o VREF 1o REFIN TAOFAULT 12 *— ATAO 7745
DNP - [csm 2 4 jour PaND 12 T
DNP
1 CSDG543005MC
GND
VOUTA- Phase- 4
v PVOQUT_A
VING us PV Y
Ly H : [
c91 c92 C93 ——=C94  5V-DRV pa e co5_l+  cos cor coo c100_|[+
220F 220F 220F | 4700pF L R73 1) evreom DNP 4700F =T~ 100uF 100uF DNP {o0uF == 470uF =
0 6
o .= " I T T l T
= c102 DNP
GND 0.1uF
20 P soor (2|
R76 4 P
LSET BOOTR
110k 0 R78
—VREF  tofRern TAOFAULT 12 L G ATAO
DNPTsp 120Ut PGND (13 T
PO DNP
CSDI5490Q5MC
GND
VOUTA- Phase- 6
L8 PVOUT_A
VINC u9 ° by °
150nH
Lz 5 T
€109 5V-DRV RS VN vos C110 ci11 c112 ci14 c115_|+
22uF 22uF 22uF | 4700pF L 11| enFocm DNP 470uF 100UF=T 100uF =T DNP 4oouF == 470uF
Reo 22 0 sw £
4 vop | 1
o7 DNP *®
C118 0.1uF
22F == P 10 of Pwm BOOT 4|
R82 5 R83
i LSET BOOTR 5
R84
—YREF 1o Reri TAOFAULT p—12 *—— ATAO
DNP—Gspe 24 jout PGND 13 T
-~ DNP
CSD95490Q5MC |
= =
GND GND
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VOUTB- Phase- 1
= PVOUT B
u19 - PVAVATN . °
VING T 150nH T
7 5
5VDRV oz VN vos cies_|+ c193_[+
187 L 1| [E— DNP 4700F 7~ DNP DNP DNP 470uF =T~
4700pF 0 6
R225 22 4 sw
. oo l l l
C196 c195 DNP - * S
220F == P 101 pwm BooT 2
Ro227 R228
3 ol LSET BOOTR |2 O.1uF
110k 0 R220
VREF o VREF 1of REFIN TAOFAULT p—12 *— BTAO —5Tac
AP lout PonD 12 T
1 CSD95490Q5MC
VOUTB - Phase- 2
PVQUT B
VING one, |
Y . . , — 1
DNP DNP  DNP DNP 5V-DRV
{ NP DNP DNP DNP DNP DNP
Ll owe | | S S
= DNP
GND
DNP
DeR BPW2) DNP
q DNP DNP —_l
VREF bNp. —BTAO
DONP[Bosrr -
PO DNP'
GND
VOUTB - Phase- 3
PVOUT B
DNP |
VING T
& —o °
5VDRV
DNP DNP  DNP DNP 1 NP DNP DNP DNP DNP DNP DNP DNP
|—$—_0-‘_‘—' DNP Ti
GND DNP
bRe BPWMG ONP DNP =
GND
[ DNP — DNP
VREF NP BTAO
e
P DNP'
GND
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4 5 6
lin-DCR-CSN
RT1 R13
lin-DCR-CSP v
Wt 1.00k
R14
6.04k
Co ||
TuF 1T
P12V J6
R15
499
J7
GND NT8 [] NT9 [] Ri6
Net-Tie Net-Tie ° PN
100 _L
C10  TP15
0.082uF  VINCA
{__VIN CSNIN_]
pi2v L2 ,_,—m I VING
~ 1 . T
55nH SR_1
0.0005
P17 cit ci2 c13 _|+ +cl14
GND  ==220F == 220F 2700F 7~ szuF
VIN_AUX
R17 ) T
1.0
P37
PVOUT_A T
PVQUT_A ’ @
i
3
ci21_|+ cr22_|+ cr23_|+
c126 c128 Cc131 DNP DNP c136== DNP c138== 4700F T~ 4700F T~ S70UF T J16
DNP DNP 100uF == DNP 100uF == DNP DNP 100uF == DNP c1as== 100uF 100uF VOUT_A OUTPUT
100uF
CONNECTOR
c143 C146 c148 c139_|+ c140_|+ T4
DNP 100uF DNP DNP 100uF DNP 100uF DNP DNP c151 DNP C153 DNP DNP C156 = 4700F == DNP
100uF 100uF 100uF
l l l l l l l l l l i
T6
TP38
PVOUT B
PVQUT B 17
T8
C160 c161 c162 c163 Ci64 C165 C166 c167 c168 C169 cis57_l+ ci1s8_l+ ciso_[+ 7
100uF 100uF 100uF == 100uF 100uF == 100uF 100uF 100uF == 100uF 100uF == 470uF —T~ 470UF 470uF VOUT_B OUTPUT
79
CONNECTOR
T10
Grderable: _TPS3681EVM-002 Designed Tod. Date: 17272019

TID #: TIDA-050020

for:
Project Title: TIDA-050020

Sheet Title:

Texas Instruments and/or its licensors do not warrant the accuracy or
warrant that this design will meet the specifications, will be suitable for your application or it for any particular purpose, or will operate in an implementation. Texas Instruments and/or its

of this

licensors do not warrant that the design is production worthy. You should completely validate and test your design

to confirm the system

for your application

contained therein. Texas Instruments and/or its licensors do not

umber: TIDA-050020 [Rev: A

{i} Texas
INSTRUMENTS

SVN Rev: _Not in version control Assembly Variant: 001 [Sheet: 7 of 10
awn By: File: TIDA-050020_ Filters.SchDoc [Size: B http://www.ti.com |

ngineer: C. Parisi

Contact: http://www.fi

©Texas Instuments 2017

2

3

4




R87
180

Q3
BSS123 {“I

P3V3
P._
1-2 OFF 1-2 OFF
TP39 R85
ENB-A 1.0k 230N R86 230N
? TP40 1.0k
Cevoora JENvoura oo ENB-B
- o)
| | [ EnvorTE —ENVouT B ! ] ml
o /o
Is1 o o
c170 52
1000pF C171
1000pF =—
«
TN,
GND =
GND
P3v3
<
Res R89 R90 RO1 R92 R93 R94
180 10k 180 10k 10k 10k
BSS223PWH6327 BSS223PWHE327 P3V3 1P8v
[ Q2
PN {-‘I R95 [ {—‘I R ., 0
D1 D2 D3 D4 —il —il
A S0 V&, V.. h A Ro7 Rg
5V-AUX 2.00k 2.00k
R99
0 |
* Ut |~ OVGREF
D5 D6 7 W TPa1 .
R100 A S A A4 <5 VRbor1
0 TLV3404PWR °_| ci72
=il R101 == 10uF
o oz - —I—_ Riot
Bss123 [ Qs [ | VR-FAULT
et BSS123 | Q6 R102 R103
BSS123 180 180
Pav3 —{ VR FAULTE ]
= GND
GND G P3V3 GND TP43 TP44 GND u10D
5V-AUX VOUT_A_RDY VOUT_B_RDY TLV3404PWR
R104 O
1o N Rios  OAX
1.2 OV6REF 10k
1 v+ A
a 3 EN VOUT B 1,9 OV6REF
U10A I~ 8 Vo [” -
TLV3404PWR 5V-AUX v G Lt ENvouT A GND
GND TEST Points
TP45 P47 TP48 TP50  TP51
GND  C173 GND GND  GND GND  GND
0.1uF

e

Q
2
S
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R106
1 PVOUT A
1 8 1 8 by
P3v3 2 7 2 7 3
3 6 3 4 R107 R108 SR109 SR110 SR111 LR112 JR113 LR114 [R115 JR116 SR117 fR118 SR119 IR120 SR121 SR122 [R123 [R124 {R125 1R126 {R127 $R128 SR129 SR130 SR131 fR132 LR133 LR134 [R135 SR136
4 5 4 4 03 303 303 303 303 303 03 303 303 303 303 303 303 303 03 03 303 303 303 303 203 03 303 303 303 303 303 303 03 303
s3 — >
, UtiA D9, K J
DL_CLK1 . 7, R130 So| a7 Q8
NC —2— D_N_a%\’__l_ “’I."_}csmnoaqs CSD17303Q5
Defa 140 RS2 CD7AHCTOBM INA outAp-L Red Rz
efault: pen o
C174  5V-AUX 3 | eno Voo |8 o2 10.0k >
_|__| 1 To select VOUTA Rail Load Transient: J14 Short 4 5 < R144
8
GND UCC27324DR 5V-AUX Red =
u13 %175 Py GND
CD74HCTO8M
R145 R146 8 3 1T PVOUT_A
8.06k 10.0k B Clr 1uF PP T
Lo ReseT o e GND ut4 R147 LR148 LR149 {R150 [R151 {R152 R153 LR1 R162 1R163 1R164 LR165 LR166 JR167 LR168 LR169 LR170 L1R171 LR172 [R173 LR174 LR175 LR176
DiscH R177 s 03 303 303 303 303 303 303 3503 DNP. DNP. DNP. DNP. DNP. DNP. DNP 03 303 303 303 303 303 303 303 303 303 303 303 303 303 303
5 8.06k I .
CONT *—o—9o—9o—9o—o
8 o THRES CD74HCTO8M INA outAp-L
“ C176
2ol TRIG anp |- “§oowr GND vop |5 Q9 gal amn
L CSD17303Q5 CSD17303Q5
et b u11D 4ol INB ouTe p-&
0.01uF TLC555CD 12 L=
UCC27324DR R185 <]
e 13 Al 10.0k 3
cizsll
CD74HCTO8M TUF
5V-AUX UTIE D
CD74HCTOBM =
R187
10k
1 8 1 8
P3V3 2 7 2 73
'l' 3 6 3 [
¢ 4 5 4 5 &
% i e
GND PVQUT B
Y
R206  $R207 JR208 R209 $R188 SR189 LR190 SR191 R192  JR193 JR194 JR195 JR210  IR211 fR212 JR213
025 3025 30.25 0.25 $0.25 3025 3025 3025 025 3025 30.25 3025 3025 3025 3025 30.25
D20 . .
DL_CLK2 . R1
Ly 200
U15A dgxl a1 Q12
P53 16 b2 s S| Csp1730305 CSD17303Q5
e 249 L[>
Default: J15 Open ] R202
o s COTARCTOBM NA outa p-L v o fooe
To select VOUTB Rail Load Transient: J15 Short -
C179  5V-AUX 3 {ono vop |8
r 4 5
= 01uF s , uisB INB outs
GND 6 UCC27324DR 5V-AUX
u1z 5 c180 P!
|1
R203 R204 8 3 _ CD74HCTO8M i
8.06k 10.0k e & 1uF
4 ol RESET o U1sC
7 R214 8
R217 IS 5 8.06k 10
100k D28 6 CONT“_J
30V l—o THRES c181 CD74HCTO8M
2.1 TRIG GND |1 “&oonF
TLC555CD 1 P10
11
13
CD74HCTO8M
5V-AUX U15E
1 _fvec  onp L
CD74HCTOBM =
GND
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