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8.
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B
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&t
B ORA A2 W R N FEL A AR SR B N\ i (0 L o Rl 4 5 LR FEL A AR AR RS U o T IR B
%, P DA REL I U ] 6 N [ P9 3R AR L

ZHCUCAO - SEPTEMBER 2024 TPS1685 T 1Rf% 2 iF 1 iRk "
FERRIR
English Document: SLVUCW7
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUCA0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUCA0&partnum=TPS1685EVM
https://www.ti.com/lit/pdf/SLVUCW7

13 TEXAS
INSTRUMENTS
SUEH4E www.ti.com.cn
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3.1.9 HEHHE (QOD )
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1. BRI EJEEEBE RN 54V, K HE RS S E N 10A. FTFFHEE.

2. I SW1 % EN/UVLO 5| B3 LA AT S H F

3. IR SW2 it EN/UVLO 51 EsEZA 1.1V kS QOD.

4. fERIRIEEEME VIN (TP1). VOUT (TP2). EN (TP3) #il SWEN (TP4) i J% .

K 3-11 JE7r 1 A H QOD if TPS1685 HL-FIR[ 22 K= Wi fE . & TPS1685EVM HL T LRE: 22 Atk 25 H QOD
B S W A G 3-12 BT o

L L i
L L |
@ 20.0vidv 8200 @ 20.0Vidiv 20
- 2.0V MO 8y:500M - 2.0V MQ 8y:500
@ 20vidiv MO 8,:20.0M 20, @20 MO By:20.
- 8200 Auto @5 20,

& 3-11. £ TPS1685 TR L5 QOD (Viy= K 3-12. 7£ TPS1685 H TR %2 L2 F QOD ( Vi\ =
54V , Cour =1mF , EN FTRZE1V) 54V , Cour = 1mF , EN THZ 0V )
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TR LA R UL BT A TPS1685EVM [ #4u 1 B

1.

2.

&

Hkek J6 A7 B e B NIRRT G VR B R A TR SR K (ViRer) , W13 2-3 FTik . ARsZIf ik #eiksk J6
E/] 3-4 14%_ {f VIREF 7‘7 1V ( Jﬁlifﬁ )

R 2-3 K iksk U3 BT AENIAE |, AW BT PIWER 28 BIE (locp). ASEIREREBRL J3 1) 34 i H | X
1543 locp N 44A ( BLUME ) |, VirRgr N 1V ( HTUE ) ©

B NI VIN 38 )y 54V |, K i BRI B A 50A.

7E VIN ( JE#:2% T1) 1 PGND ( iE#:2% T3 ) 4z ekt A H .

PUAEAE VOUT (428 T2 ) 1 PGND (#4228 T3 ) Z[aljifiin 40A ( B ) a2/ s K fa) |, BUAE)
TPl R

1 #5075 R AER EVM AU K B TEMP (TP8) 5 B L & . TEMP (Vremp) 51 B _E 1 B R 4 5 w5 A4S
TPS1685 Hi TR 22 2 ] i) s fmots Frii g, Al 5 A2k 1 3k 75

Vrgmp(mV) — 681 }] (1)

T;(°C) = [25 +{ 2.73 (mV/°C)

K 3-13 fE7n 1 TPS1685EVM FU#ERE |, Hrh A TPS1685 Hi 1 22 3T 5k .

mm 5/31/24 02:53:05 PM

&l 3-13. TPS1685EVM HIHit:BE ( Viny = 54V , loyt = 40A , Ta = 30°C , TAMES )
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4 WEAF B3O

4.1 RFE

Kl 4-1 7= 7 EVM B,

-
2 3 T QGND1 QGND2
S| 4 1/0-PCB-L G1 G2
- TP1
VIN S VIN 1
'+'_l \Liy D3082-05 'D3082-05
10 QGND QGND  QcéND QGND
g g 2| N Ut aéhD  aGNp e G4
gamn Sam2 Y “ 25 our
[} Q! v Gy Gl R1 C5 24 {x PGOOD QGND3 QGND4
2 | ev 3 | ev g g L | | ] 150, 100V D3082-05 'D3082-05 s
- © @ 3 L 0.1uF VDD1 2 | voo W QGND QGND QGND QGND
paND Vo IMON
7 = 16
PGND 100V PGND $R8 ENF— Enuvio o QGND  QGND
IMON  IREF  TEMP WF SWEN—2%] swen
12 IREF
achp MODE 1] NOPE aver VIN vouT
QGND 6
o SFT_SEL|———2+ SFT_SEL
S ovP—18 ovp TEMP. A O:[ ™ OJ
S
2
ITIMER
: R X! X!
& 24 Ne GND
1000pF Cl4 T T6 7
5 - | Tooy | OVLO: ~60V
1000pF 1/0-PCB-L wvour = =
TP19 NT1 NT2 TP20 = =
I 3, T sip T i g:_z o 0 SN PGND PGND
Q6D [eteita} Net-Tie - Net-Tie
= U1: TAP points from inner portion of #22 for VIN and #7 for VOUT
PGND
1M1 ILM2 Lo R
acnod] [FiLim: (GILM-> 1/55000.0], [FiLim: [GILIM-> 1155000.01, e DQGND & DQGND
[VREF ->1 EF > 1 VREF:
~ 845 > 24AActive Current 845 -> 24A Active Current o 40.2k > 1V o o
" IMON: [GIMON -> 1/55000.0] Sharing Threshold, Sharing Threshold, 31.6k-> 0.8V oo
2.2k-> 25A[1V VREF] 1100 -> 18AActive Current 1100 -> 18AActive Current 40.2KI/31.6k
1.24k-> 44A[1V VREF] Sharing Threshold, Sharing Threshold, 15.97k->0.4V.
g Vime PECO2DABN issi 2DABN issi 2DABN fJEBC 2DABN
100nF -> 0.5V/ms
470nF -> 0.1V/ms
- _ c17 C18 R27 R28 1 R29 R31 R32 1 R33  JR34 1 R35
16V 16V 1,24k 1.10k 845 845 31.6k 40.2k 3150k 294k
4700pF| 0.027uF J J
A J3A 4 J5A J6A J7A
QGND PECO2DABN QGND PECO2DABN PEC0O2DABN PECO2DABN PECO2DABN PEC0O2DABN
QGND [eleiNa} 7
QGND QGND QGND QGND QGND QGND  QGND Qchp
VDD_Pullup
P21
R36
Nz . U3A_TPSTA OlDGNRr.VDD Pullup g‘r\/ 38
0 QGND VDD_Pully
Ré1 , 470
5| SWENR}— | SWEN2 R43 ¢
g 2 S S| ) QGND 162k ==C23 ==C24
e 10nF [ 16V 1
1w out -~ MODEZ}—M—DQGND ! 100V 10uF
_L > IN out R45
R47 C25 24 IN 19 R46 49.9k = 1
150, 100V N pGooD (&—1pG2 c26 SFTSEL | SFT_SEL2 PGND
O1F yppob—=21 vop AT ——Fumb2 1oV R48
vDD2) , TEMP TEMP2
= IMON f~——{IMON 0
c27 = 16 |I-PGND
100V PGND 3RS0 EN2——2 EN/UVLO 1 Ra9
0.224F M M 5 DVDT DVDT2
SWEN2—22 SWEN 5 o
1 IREF —=—IREF R51
acko MODEZ'—“ MODE 4 PG —w—PG2
adkD — N dvdT —+——DVDT2 0
SFLSELzl—m SFT_SEL 15
OVP——=- owp TEMP —=——TEMP2
mmer (4
NC 5
NC GND. —DQGND
T
TP23 NT3 e NT4 TP24
2P (] F VOUT {521
Net-Tie ! Net-Tie
U2: TAP points from inner portion of #22 for VIN and #7 for VOUT
N
Y
[ 4-1. TPS1685EVM {5 22 PP b S 22 ]
) "
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© P> TPS1685 ML T IR Z B AU (< 20A) NHIPERE , FHEFEER R36. R41. R46. R48. R49 fl R51 M , JF Handi% % R37
A R42 HEFHAS AR AT B A TR I 22
* TPS1685 Hi -y~ (Rl 2 Ji il % Mok A BEHOE A T B TS | JRERS A AL ORI 2210 GND 51l Bl J5 L AUE — sl ERIER PR S
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4.2 PCB K
4-2 FE 4-3 Bor 7 EVM B ooth i B 7 %
(=) ()

BEE B8 BE BE He

(s ) (w )

=]
B
7N /_\ /I\\
N ) ) )
& 4-2. TPS1685EVM HLEEHR : 230 E & 4-3. TPS1685EVM IR : EEEE K
B
FERUE S0 (1 IREF. IMON #1 TEMP ) {7 2% 0 ZiUR T 322 B85 fdi i) ( 41 VINL VOUT Al
PGND ) .
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4.3 YIElE E (BOM)
* 4-1 %) 7 EVM BOM.
% 4-1. TPS1685EVM #pkliE 8
(A= HE ZiH Pt B 3 BERS falbea]
IPCB1 1 RS LP113 N
C5. C25 2 0.1uF AL | %, 0.1uF , 100V, +-10% , 0402 GRM155R62A104KE 14D MuRata
X5R , 0402
C6. C26 2 1uF B M@%  1uF , 100V , +/-10% , X7S , 0805_HV C2012X7S2A105K125AB TDK
0805
C7. Cc27 2 0.22uF HZSE | A%, 0.22uF , 100V, +/-10% , 0603 HMK107C7224KAHTE Taiyo Yuden
X7S , AEC-Q200 1 4% , 0603
C8. C10 2 22pF HZF , W%, 22pF , 50V , +/-1% , COG/NPO , [0402 GRM1555C1H220FA01D MuRata
0402
c9 1 1000pF Hi%% , Bg% , 1000pF , 16V , +/-10% , X5R , |0402 GRM155R61C102KA01D MuRata
0402
C13. C14 2 1000pF H1%% , M% , 1000pF , 100V , +/-10% , X7R , |0402 GRM155R72A102KA01D MuRata
0402
c17 1 4700pF H%% , M | 470pF , 16V , +/-10% , X7TR,  |0402 GRM155R71C472KA01D MuRata
0402
C18 1 0.027uF |H% , W%, 0.027uF , 16V, +/-10% , 0402 GRM155R71C273KA01D MuRata
X7R , 0402
c19 1 0.047uF |H%, A% , 0.047uF , 16V , +/-10% , 0402 GRM155R61C473KA01D MuRata
X5R , 0402
C20 1 0.1uF HZ58e | Pg% , 0.1uF , 16V, +/-10% , X7R , |0402 GRM155R71C104KA88D MuRata
0402
C21 1 047uF  |HI% , W& , 0.47uF , 16V, +-10% , X5R, |0402 GRM155R61C474KE01 MuRata
0402
c22 1 4.7uF HZ M@, 4.7uF , 100V , +/-20% , X7S,  |1206_190 12061Z475MAT2A AVX
1206
C23 1 0.01uF Mg, B, 0.01uF , 100V , +/-10% , X7R, |0603 GRM188R72A103KA01D MuRata
0603
C24 1 10pF HZ5 M3, 10uF , 16V, +/-10% , X5R , 0603 GRM188R61C106KAALD MuRata
0603
D1. D2 2 60V TR, TVS, #H , 60V, 96.8Vc , SMC SMC 5.0SMDJ60A Littelfuse
D3. D4 2 60V A, H%REE , 60V, 3A, SMC SMC B360-13-F Diodes Inc.
DG1 1 = 3e) LED , 4¢f4 , SMD LG_R971_Green LG R971-KN-1 OSRAM
DR1. DR2 2 AR LED, ZIfs , SMD LS_R976_Red LS R976-NR-1 OSRAM
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% 4-1. TPS1685EVM #pkliE & (4E)
(A= HE ZicH PiEH ECp BARE &R

FID1. FID2. FID3. 6 FEbrid. F T B KRR ot . Fiducial10-20 A& A&

FID4. FID5. FID6

G1. G2. G3. G4 1mm FEZ4EZ5E 46k , 10.16mm [A]fE , TH Harwin_D3082-05 D3082-05 Harwin

H1. H3. H4. H5. 6 HUISAT | B3k , #4-40 x 1/4 , Je e , &A% |NY PMS 440 0025 PH NY PMS 440 0025 PH Bandamp;F Fastener

H9. H10 ek Supply

H2. H6. H7. HS8. 6 NAMER: | 0.5"L #4-40 B Keystone_1902C 1902C Keystone

H11. H12

J1 1 £23k , 100mil 3x2 , 8 , TH SULLINS_PECO03DAAN |PECO3DAAN Sullins Connector

Solutions

J2. J3. J4. J5. 6 FP-PEC02DABN_HDR4- |PEC02DABN Sullins Connector

J6. J7 MFG Solutions

Q1. Q2. Q3 3 N 741& 30V 3.16A (Ta) 750mW (Ta) KL% FP-S12306BDS-T1- S12306BDS-T1-GE3 Vishay Siliconix
SOT-23-3 (TO-236) GE3_S0T23-3-MFG

QGND1. QGND2. 4 WA, HKER | SMT Testpoint_Keystone_Com |5016 Keystone

QGND3. QGND4 pact

R1. R47 2 150 HBH , 150 , 5% , 0.1W , AEC-Q200 0 % , 0603 CRCWO0603150RINEA Vishay-Dale
0603

R2. R3. R4. R5. 9 1.00k HFH , 1.00k , 0.1% , 0.063W , AEC-Q200 0 0402 ERA-2APB102X Panasonic

R6. R7. R9. 2% , 0402

R10. R11

R8. R50 2 HPH , SMD, 0Q , Bkzk , 1/20W , 0201 FP- RC0201JR-070RL Yageo

RC0201JR-070RL_0201
( At 0603 ) -IPC_C

R12 1 3.74Meg | HiFf , 3.74M , 1% , 0.1W , AEC-Q200 0 %% , |0603 CRCWO06033M74FKEA Vishay-Dale
0603

R13 1 511Meg |, 5.11M, 1%, 0.1W , AEC-Q2000 2% , |0603 CRCWO06035M11FKEA Vishay-Dale
0603

R14 1 113k HRH , 113k, 1%, 0.1W , 0603 0603 RC0603FR-07113KL Yageo

R15 1 102k HBH , 102k , 1% , 0.1W , AEC-Q200 0 % , 0603 CRCWO0603102KFKEA Vishay-Dale
0603

R16 1 182k HELBH , 182k , 1% , 0.1W , AEC-Q200 0 %% , 0603 CRCWO0603182KFKEA Vishay-Dale
0603

R17. R18. R19 3 10.0k HBH , 10.0k , 1% , 0.063W , 0402 0402 RC0402FR-0710KL Yageo America

R26 1 2.20k HEFH , 2.20k , 0.1% , 0.0625W , AEC-Q200 0 |0402 ERA2AEB222X Panasonic
% , 0402

R27 1 1.24k HEFH , 1.24k , 0.1% , 0.063W , AEC-Q2000 |0402 ERA2AEB1241X Panasonic
7% , 0402
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% 4-1. TPS1685EVM ¥JREHEH (42)
(A= HE fE iEd Ep BRS &R
R28. R30 2 1.10k iR, 1.10k , 1% , 0.063W , AEC-Q200 0 0402 CRCW04021K10FKED Vishay-Dale
7% , 0402
R29. R31 2 845 HiFH |, 845 , 1% , 0.063W , AEC-Q200 0 4% , |0402 CRCW0402845RFKED Vishay-Dale
0402
R32 1 31.6k i fH , 31.6k , 1% , 0.063W , AEC-Q200 0 0402 CRCW040231K6FKED Vishay-Dale
7% , 0402
R33 1 40.2k HiFH , 40.2k , 1% , 0.1W , AEC-Q200 0 & , |0402 ERJ-2RKF4022X Panasonic
0402
R34 1 150k HFH , 150k , 1% , 0.1W , AEC-Q200 0 %% , 0402 ERJ-2RKF1503X Panasonic
0402
R35 1 294k HMH , 294k , 1% , 0.1W , 0402 0402 ERJ-2RKF2943X Panasonic
R36. R41. R44. 7 0 HBH , 0, 5% , 0.063W , AEC-Q2000 % , 0402 CRCW04020000Z0ED Vishay-Dale
R46. R48. R49. 0402
R51
R38. R39. R40 3 470 HfH |, 470 , 5% , 0.1W , 0603 0603 RC0603JR-07470RL Yageo
R43 1 162k MR , 162k , 0.1% , 0.125W , 0805 0805_HV RT0805BRDO07162KL Yageo America
R45 1 49.9k HiFE , 49.9k , 0.1% , 0.125W , 0805 0805_HV RT0805BRD0749K9L Yageo America
SH1. SH2. SH3. 12 SViEE  2.54mm |, &, W Wurth_60900213621 60900213621 Wurth Elektronik
SH4. SH5. SH6.
SH7. SH8. SH9.
SH10. SH11. SH12
SW1. SW2 2 fi4z - 5¢ SPST-NO T0i %5 BX 5 3 k25 FP- PTS830GM140SMTRLFS Candamp;K Components
PTS830GM140SMTRLFS
_SMT_3MMO05_2MM6-
MFG
T1. T2. T3 3 1/0 AWG 7 AMP PCB #£; /- 1/0-8 AWG FP-B1-0-PCB- B1/0-PCB-L INTERNATIONAL
L_WIRE_LUG_150A_1-0 HYDRAULICS
AWG-MFG
T4. T5. T6. T7 4 RS | B B, TH CONN_ 0300-2-15-01-47-01-10-0 Mill-Max
0300-2-15-01-47-01-10-0
TP1. TP2 2 WAL, @A, 46, TH Keystone5010 5010 Keystone
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% 4-1. TPS1685EVM ¥JREHEH (42)
VA=S HE GicH UL B BERT fialbeais]
TP3. TP4. TP5. 22 MWk, @A, g4, TH Keystone5126 5126 Keystone
TP6. TP7. TP8.
TP9. TP10.
TP11. TP12.
TP13. TP14.
TP15. TP16.
TP17. TP18.
TP19. TP20.
TP21. TP22.
TP23. TP24
U1, U2 2 B R P R 2R K 9V & 80V, VMAO023A-MFG TPS16850VMAR TENIACEE (T
4.3mQ 20A TS TR 2
u3 1 FEEAH LDO , 50mA |, Al 1.175V Z 90V | DGN0008B_N TPS7A4001DGNR RN (T
iy, 7V & 100V i , 8 51 MSOP
(DGN) , -40°C % 125°C , IR ( 74
RoHS Friife , ToBh/I )
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