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Vour fi H FRL S ouT Vin \Y;
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Vavar DVDT 5| s 2 5i5E H % dvdT v
VpGgoop PGOOD 5| il F-ir H 5t PG 5 v
Vize 12C k-4 v 3 SCL , SDA 1.8 v
Ciac 12C HLk 7 SCL , SDA 200 pF
VrempeEcLK/GPIO1 | TEMP/EECLK/GPIO1 5| fflH i 711 [l EEYC;/EECLK/ 5 \%
V sMBA/FLT SMBA/FLT 51 I-$ir FL R 75 ] SMBA/FLT 5 \Y
VsweN SWEN 5| il -7 # i 36 1 SWEN 5 Y
Vaux AUX 5| I E H & AUX 1.2 \Y
ViRer IREF 5] JAIH 36 IREF 0.3 12|V
ViLm ILIM 3T R G ILIM 044 V
VimoN IMON 5| fill B 198 IMON 1.2 \Y
Cin IN 5] L ff e 25 IN 10 nF
Cour OUT 3| kg 2% ouT 10 uF
dVn/dt IN 5L 4B = IN 100| V/us
Imax FREETT SR B IN % OUT 20 A
Imax, Pulse DAt PR SRR I 1) << 10ms , T < 70°C IN &= OUT 24 A
Ty i -40 125| °C
6.4 HdEAE( B

TPS1689x
it LQFN Bfr
5l e

R Ja SR 21.6 °C/W
Wit SRR ES 0.9 °CIW
Vs 45 2 KRR IE S 4 8.9 °C/W
6.5 HS4riE

-40°C < TJ < +125°C , VIN =VDD= 50V, OUT = ﬂ:ﬁ“% s R||_|M =931Q , RIMON =2.55kQ | VIREF =1V, m= 10k Q J:ﬁ
% 5V , PGOOD = 10kQ 4% 5V , Cour = 10uF , Ciny = 10nF , dVdT = 7F#% , Venuvio = 2V , TEMP/EECLK/GPIOT = JF
% , AUX/EEDATA/GPIO2 = i , ADDRO = 7% , ADDR1 = JF#% , SCL=330Q L$i% 3.3V, SDA=330Q LH =

3.3V, (T HBEHILL GND KM (RAERSG W ) )

2% WRZ A ik AT
I\ HLJR (VDD)
ViN B\ HL R YE 9 80| V
Voo i Vin 80| v
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-40°C < T, < +125°C, Vjy=Vpp =50V , OUT = H#% , Rum =9312 , Rimon = 2.55kQ , Viger = 1V, FLT = 10kQ L#;
% 5V, PGOOD = 10kQ L% 5V, Cour = 10uF , Cy = 10nF , dVdT = 7 , Venuvio = 2V, TEMP/EECLK/GPIOT = FF
¥ , AUX/EEDATA/GPIO2 = JFi% , ADDRO = JT#% , ADDR1 = JFi% , SCL=330Q F#:% 3.3V, SDA=330Q L%

Product Folder Links: TPS1689

3.3V, (g A EHILL GND 3 (RIS G WY ) )
¥ RAK A B T
loonwop)  |Vop SHEARA A B Vbp > Vuver 5 VEN = Vuvior » Vovp 4 6l mA
<Vover
Vuver Vpp RIEGRE {8 _E T Vpp L7t 85 89| V
Vuvpr Vpp KRR BIE R % Vpp FB& 6.7 7.05 \Y;
VUvPHYS UVP iRt VDD 15 \Y
WA EJE (IN)
Vuvioriny | VIN REBME BT Vin EFF, VIN_UV_FLT = 0x7F 405 412| V
Vivioruing | VIN ZFE B T 1 Viy FBE , VIN_UV_FLT = Ox7F 37 38.5 v
IQON(VIN) V|N Ej“ﬁ#ﬁ%}w%?& %{,ﬁ VEN = VUVLOR 1.69 mA
laorrviny | Vin RWPIRZES B Vspr < Ven < Vuvio 1.69 mA
Ispviny VN R R Ven < Vspr 1.69 mA
§ § VEn <V , SWEN =L , VOUT =
Iikavout) | Vour I LR O\E/N UVLO 20 pA
||_KG(\/OUT) VOUT ()ﬁ’iFB})ﬁ B/\E/N > VUVLO N SWEN =L : VOUT = 220 HA
fERBIR B8 (EN/UVLO)
VuvLor T Si#E K EN/UVLO 5] e & sME , BT+ EN/UVLO L7+ 1.18 1.21 124 V
FHF 2 HLE H QOD ) EN/UVLO 51 il &
V . . EN/UVL % 1 112 1.14 \Y
UVLOF M TV () /UVLO F[%
VUuvLOHYS UVLO B 89 mV
Vspr KT 1A EN/UVLO % 0.4 0.42 \Y;
Vspr KA EN/UVLO L7t 05 055/ V
lENLKG EN/UVLO 35 s B3 -100 100| nA
T HARF (IN)
Vin-over  |IN S4B ( EFF) VIN_OV_FLT = 0xB1 58.5 60 615 V
V|N-OVPE IN iR AR BAE (FRE) VIN_OV_FLT = 0xB1 55.57 57 58.43 \Y
Vin-ovpHys |IN iSRRI EIME (3BHT ) VIN_OV_FLT = 0xB1 3 Vv
SR (IN - OUT)
Ron SFIERAS P lout = 12A , T;=25°C 35 555 mQ
Ron FRRA B IOUT =12A, TJ = -40°C £ 125°C 6.1 mQ
B VA B | ZE M L (IREF)
Y Y i
Virer LI BR Hl 36 4E DAC 4 Virer = 0x32 ( 2Rk ) 0.99 1 101] v
U
N7y Wy
Virer BRI DAC Hithi Virer = 0X00 0.29 03 031 V
LR
; ; "
Virer R DAC it Virer = OX3F 116 1182 12| V
B
EEL IR BRI (ILIM)
57 s S| B 4 2% . E T o R s S
Gimn, ?mu'me%e}inm (ILIM:IOUT) 5 10UT [alff1 % I%e}ﬁ%?;f;mhu (PG BNHM) , 17 18 206| pAA
Ro ouT
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6.5 S (42)

-40°C < T, < +125°C, Vjy=Vpp =50V , OUT = H#% , Rum =9312 , Rimon = 2.55kQ , Viger = 1V, FLT = 10kQ L#;
% 5V, PGOOD = 10kQ L% 5V, Cour = 10uF , Cy = 10nF , dVdT = 7 , Venuvio = 2V, TEMP/EECLK/GPIOT = FF

% , AUX/EEDATA/GPIO2 = JFi# , ADDRO = Ffi#% , ADDR1 = J# , SCL=330Q L$i% 3.3V, SDA=330Q L=

3.3V. (rAHJEHLL GND 3 (RAER A ) )

2% WA B T
Ui | S0 RO i Vour>Vrg . GHI BVERL: VIN < 05 A
Ve iR 2 \Y;
I H BRI ISARLE AR (IMON)
Givon WU I 22425 (IMON:IOUT) ifﬁﬁ;fﬁﬂt (PGEAHH) . | 477 18.18 18.49| pA/A
Givon #7224 2 (IMON:IOUT) fg{”_iiﬁiﬁ% (PGEAHI) . | 474 1831 19.1| pA/A

OouT —

locp lout FLALFRHIBEAL ( WrEREs ) BIME Rimon = 2.55kQ , Virgr = 1V 21.0 217 223] A
SR
IrFT FaE R B ] PR B B (TPS16890) | PG B N AR 73 A
IrFT FaEIRAS T B[ E PRI AL BB (TPS1689A) | PG B s Hi-FA 2L 83 A
lrFr Fage RS F 0 s Uk b5 (TPS16890) | PG B M #iF ; T, = 25°C & 125°C 55 A
IrFT R R N RE 2 P Bk Ar R4 (TPS1689A) |PG B N HLF ; Ty =25°C & 125°C 65 A
IsFT AT R AUEBAE I locp DEVICE_CONFIG [12:11] = 11 15 AIA
IskT AT PR BE AR BT ¢ locp HEF DEVICE_CONFIG [12:11] =10 2 A/A
IsFT AT R AREBAE I : logp DEVICE_CONFIG [12:11] = 01 25 AIA
SFT(sar) | W4 RPCEBER I © lsartup peak LH 7 ], PGOOD Jyff T 2 AA
E stz
Ronacs) F NIRRT Ron Vium > 1.1 % (1/3) x Viger 4.38 71 mQ
Gimonacs) | -3 HUIE PR A1) (¥ IMON:IOUT H. PG BHNEHT , Vi > 1.1 X Vier | 17.24 18.49 19.84| PA/A
ClLreracs) Eﬁi%‘iﬁiﬁ]ﬁ%ﬁ%%l@ﬂﬁ 5 e e IR K i 2% 1) PG B 5t T M 36.67 %
TR EIRARY (DVDT)
lovoT dvdt 51 7 L L DEVICE_CONFIG[10:9] = 11 2.4 3 36| pA
IpvoT dVdt 51 7 s DEVICE_CONFIG[10:9] = 10 1.5 2 25| pA
lovoT dvdt 51 7 L DEVICE_CONFIG[10:9] = 01 0.75 1 125 pA
IpvoT dVdt 31 7 L s DEVICE_CONFIG[10:9] = 00 0.35 05 065 pA
Govor DVDT 324 0.4V < Vgyg < 2.4V 22 25 28| VNV
Rovor DVDT 5| 1% GND jift i i B 500 Q
GHI
Mot £l GHIPG T vt it i G-S M 7 v
RoN(GHI) GHI/PG E H 2 i Ron 3.8 mQ
PRI AR (QOD)
laop AL e ab GG ER DAL EN VspRr) < Ven < Vuvio » Vin =50V 22 mA
BEARERALY (TEMP)
GTMP TEMP 4%52%%13%& VIN =50V 2.73 mV/C
Viup TEMP 51 i i & T,=25C , Vjy = 50V 670 678 690| mV
Itmpsre TEMP 5| iz i ViN = 50V 119 A
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6.5 S (42)

-40°C < T, < +125°C, Vjy=Vpp =50V , OUT = H#% , Rum =9312 , Rimon = 2.55kQ , Viger = 1V, FLT = 10kQ L#;
% 5V, PGOOD = 10kQ L% 5V, Cour = 10uF , Cy = 10nF , dVdT = 7 , Venuvio = 2V, TEMP/EECLK/GPIOT = FF
¥ , AUX/EEDATA/GPIO2 = JFi% , ADDRO = JT#% , ADDR1 = JFi% , SCL=330Q F#:% 3.3V, SDA=330Q L%

3.3V. (rAHJEHLL GND 3 (RAER A ) )
2% WA B T
IrmPsNK ‘TEMP 5] BEIE FLIARE VN = 50V 10 WA
E#ARY (OTP)
TSD o Yo A= b T BRME T, EJF, Viy =50V 150 °C
TSDhys 206} TS WTR T, FB&, Vin =50V 13 °C
FET BT B
VDSFLT FET D-S il (& SWEN =L, Vy =50V 0.5 v
Vbsok FET D-S btk & (& SWEN =L, V|\ =50V 0.64 Vv
Hiht-1%4% (ADDRO/ADDR1)
| ADDRO 3| j_F i fa 3 3.85 505 6.25| WA
ADDR ADDR1 3| Jil_F-4 i3 3.85 505 6.25| pA
loc_skp i ARy A IMON %5 %= GND 38.3 A
6.6 &
1E HARIERGEAE T W TARREIE S ( BRAER A UiE )
5 \ Wik BME  REME B AL
ADC 7 #k5 10 fr
ADC WIRAMICE | samitsistkit e ADC 5% 1.95 v
(VRrer)
P ADC it ((BRiA ) 460 KHz
RFER ADC &t fEi s (DEVICE_CONFIG[3]= 1) 150 KHz
DNL ADC @itttz (DEVICE_CONFIG[3]= 1) 0.5 0.75 LSB
INL ADC stk (DEVICE_CONFIG[3]= 1) 35 LSB
S ADC %ﬁ%‘;ﬁ ( ?j(i,)\ ) s VAUX =1.95V ( /V%*ﬂ?
2 s R [ -1. 1 00
VAUX AR 2 fi# ) 1 VORRE 5 5 %
Vaux L5522 %PC FEERERE | Vaux = 1.95V (RREE ) , 1 IR 0.8 08 %
s ADC g (BRIL ), Vaux = 1.95V (bR
i ORe = o,
Vaux AT FE) 128 UORRETIE 085 085 %
. ADC FiffEBA , Vaux = 1.95V (libifE ) , 128 )
#i gt i 22 ! 0.5 0.5
Vaux AR PRREF L %
VN AR i3 ADC @itkEeiis |, Vi = 43.875V , 1 ICRRE 1.2 1.2 %
Vi 48 %pc FPERER | Viy = 43.875V , 128 VCRAET1Y 1 1 %
Vour 4% % ADC mtERERR |, Vout = 43.875V , 1 KA -1.2 1.2 %
Vour 4t 5% /%D{g stERERE | Vour = 43.875V , 128 IRFET A 1 %
VTEMF’ é’@X‘Ji;:ZE‘; %3; %‘Iﬁﬁmﬁﬁ , VTEMP =1.95V ( Wﬁ*ﬂ?ﬁ ) s 1 ?J’( +5 ©
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6.6 M (42)
FEH AR XA T B AR B VS S (BRIES AU )

2 TR B/ME HAME BAfE L:-¥A
o ADC =itk gERE Vreme = 1.95V ( Hibs ) , 128
PZig z
Viewe XA VR TH4 9 c
VIMON iﬁXﬁ%ﬁ ADC E‘]T&Fﬁﬂﬁﬁ s VIMON =1V , 1 ?ﬁ(Xﬁ— -1 1 %
Vimon Zixtix 2z ADC @t feliat | Vimon = 1V, 128 YCRFETH(H 0.8 0.8 %
PN 4%} 152 ADC FEREBER , Vin = 50V, Vimon =093V, 1k 2.5 %
PR
= ADC %‘r&ﬁ‘é’{‘%l&: s VIN =50V s VIMON =0.93V , 128 o,
otz C i £1.75
P AT YCRFEF Ll * *
ADC P RERE
Ein ANt iR EE £ 5ms & AN BfRfEE y V|N =50V HIi s VIMON = +2 %
0.93Vv
6.7 PMBus #1 GPIO B Jifkk
75 B AR KA T B TARR BV B U ( BRAES A B )
SH \ WRKH BAME BB Bk B
GPIOx
YT - LW skl SR =X VAL
VoL GPIOx i tH A L (EHT, HE ALY = 20mA. 0.27 \Y
Vo GPIOX B s L F SMRCE it BVHAH 17 v
= FLSF
Repio GPIOX | F 4 i il ﬁlﬂiﬂg/ﬂﬁﬂﬂfﬁﬁﬂj\ HUH B AL 13 o
fICHLF
Iepio GPIOx 5| I HL i Zﬂfu??ﬁyﬂﬁﬂj‘ BAATAH 1 uA
e HLSF
Viy GPIOX i \ 32 # i HiF 5| JITC B A 1.6 v
ViL GPIOx i N A% HL~F 51 BT B N 0.75 \4
PMBus (SCL/SDA)
ILk-PMB-BUS > PMBus BUIHIR HLVR -200 200| pA
ILk-PMB-PIN PMBus 5l NRER - SCL -1.5 1 pA
lLk-PMB-PIN PMBus 5| N HLR - SDA -1.5 1 uA
VPuLLUP_PMBus PMBus £ F#; 1.62 3.63 \Y
VIL_PMBus SDA i NiZ K HLT 0.8 \Y
VIL_PMmBus SCL I NZEK 0.8 Vv
ViH_PMBus SCL i N2 & v 1.35 \Y
VIH_PMBus SDA Hi N2 45 = H P 1.35 \Y
VHysT_PMBus IR # R SCL 80 mvV
VHysT_PMBUS IRFEL I SDA 80 mV
VoL_pmBus & HLF 4 H FLE - SCL loL = -20mA 0.4 Vv
VoL_PMBus {1 P4 H L - SDA loL = -20mA 0.4 \Y;
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6.8 BiHEREN

-40°C < T, < +125°C, VIN =Vpp =45V £ 60V , OUT = JFi% , Rium = 931Q Ryyon = 2.55kQ , Viggr = 1V, FLT = 33k Q
F#r# 3.3V, PGOOD =33k Q ki % 3.3V, Coyr = 10uF , Ciy = 10nF , dVdT = JF#% , Venuvio = 2V , TEMP/EECLK/
GPIO1 = JF#% , AUX/EEDATA/GPIO2 = Jf#% , ADDRO = Jfi# , ADDR1 = Jfi#% , SCL=330Q L$i% 3.3V, SDA=330Q
LRiE 3.3V, (A HEHLL GND A, BRIEREUH )

2% \ Wiksett | mME somm BOE| AR
WPB
lwpsLke | WPB 5| I faifi 25 25 uA
ViH wps | WPB i N 32 4w i 2.15 \Y
ViLwes | WPB it N B Hi-F 0.4 \Y;
SWEN
Rswen | SWEN BT 4z s BH SWEN & ik HL T XL 6.8 Q
FAULT INDICATION (FLTB)
RriTs FLT 518~ b bR FLT B A 3% 6.6 Q
lFeteike | FLT 51 H8.07 FLT &y dF g 0.1 0.1 HA
HIFIERR&HR (PG)
Rea PG 51 Hr i BH PG B AKHFTLR 6.9 Q
lpcka PG 3R i PG B AR %K -1.5 15 uA
6.9 I FFER

-40°C < TJ < +125°C , VIN =VDD= 50V, OUT = ﬂ:ﬁ“% s R||_|M =931Q |, RIMON =2.55kQ | VIREF =1V, m= 10k Q J:ﬁ
% 5V, PGOOD = 10kQ 4% 5V , Cour = 10uF , Ciny = 10nF , dVdT = F#% , Venuvio = 2V , TEMP/EECLK/GPIOT = JF
% , AUX/EEDATA/GPIO2 = JFi# , ADDRO = 7% , ADDR1 = JF#% , SCL=330Q L$i% 3.3V, SDA=330Q LH =

3.3V, (I HEHILL GND KM (RAERSE W ) )
N, B BE X
Z Wi
e R 1 P ™ LY VA

tovp Tt AR e S (1] Vove > Vovpr V 2 SWEN | 15 us

INS_DLY = 0x00 , VenuviLo > VuvLor s Vob 16 ms
ZEIR

e = INS_DLY = 0x07 , Venuvio > Vuvior » Vop 516 ms
> VUVPR % SWEN 1

terr [t 5 AR Bl A 7 B ) e i % Vps > Vpscowmp ES) lout | 214 ns

tser AT 1) Rk B 7 o S ] lout > 2.5 x locp & lout { 400 ns

trimMerR It Y B ] B lout = 1.5 X locp , OC_TIMER = 0x00 0 ms

Mg v2s M 22 = IV lout = 1.5x locp , OC_TIMER = 0x14
S 925 i e =)

tmimerR puR(el ST BRI ) 3.2 ms

tmiver TR e A R lout = 1.5 X locp , OC_TIMER = OxFF 40.8 ms

trsT H 3 E iR R RETRY_CONFIG[2:0] = 100 800 ms

tEN(DG) EN/UVLO }EQ&UI%H])((FFETJL |“ﬂ 10 us

tsu_TMR Je BB 18] B SWEN t Z FLT 6.6 s

N N Vgp <V, <V , C =0.5mF ,
thischarge QOD JiHLIR A ( Vour 1 90% % 10% ) VSD_ 5 1@”’“"“’ UVLO » ~ouT m 872 ms
IN= o

DEVICE_CONFIG[15] =0 , #:f-4bF

trca PG B AHJUEIR B IRZ , VOUT > VOUT_PGTH & 100 us
PGt

12 R 15 Copyright © 2026 Texas Instruments Incorporated
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6.9 BT FER (42)

-40°C < T, < +125°C, Vjy=Vpp =50V , OUT = H#% , Rum =9312 , Rimon = 2.55kQ , Viger = 1V, FLT = 10kQ L#;
% 5V, PGOOD = 10k Q 47 % 5V, Coyr = 10pF , Ciy = 10nF , dVdT = 7% , Venuvio = 2V , TEMP/EECLK/GPIO1 = JF
% , AUX/EEDATA/GPIO2 = J1i#% , ADDRO = 7% , ADDR1 = JF#% , SCL=330Q F$i% 3.3V, SDA=3300Q L%

3.3V, (FrAHEXLL GND AFEdE ( BIAER AW ) )

5% MRS %;g Jﬂ% ’%‘Z; i
tco PG BN H N AER fét%ifﬁ@ﬁpé\ﬁow < 3 us
6.10 FFoR4FE

i Hh T R AR B A PR Y N FE N B R R DR AR IEE , DA DR S N P AN 32 SR A . WIS R dVdt 51 12
M2 TSN R AR S BT RS . B CdVdt 3900, ETHERIEE (SR) MK, ARELZHAGER | 1ES IR Z AR B
il (dVdt) #5r. HZ , SRITHEIR AR R [k 718 (Coyr) MHLEREEL (RL) B9 RC W TA]H A, JF SR OO F e
R IR S A R W] F LA v S A 3 5 Y 2 BT 58 OB B A BRAE S AU, SIS AR AE T = 25°C Il
/?%l"o VIN =51V y ROUT =2000Q , COUT =1mF

25 Cavat = FFB% Cavat = 22nF LY v
SRon B T EIER 87 80 Vis
to,on SIEIEIR 16.8 18 ms
tr Tt TE] 478 525.6 ms
ton T I (] 494.8 543.6 ms
tp,oFF KW LR 1 1 us
tr T BB (8] 4T Rout M Cour us
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6.11 JLAIGEM:

5 10
4.8
46
44
42 9
4
~ 38 -
% 36 >
= e 8
Z 34 5
2 >
X 37
3
2.8 7
26
24
Rising
22 Falling
2 6
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Ta (°C) Ta (°C)
P 6-1. AN EL BT R P ) R e E 6-2. B MEEVEE MK VDD REWE
42 62
61
41
60
Z 40 < 59
z 2
z g
o
s 2 S 58
>
57
38
56
Rising Rising
Falling Falling
37 55
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Ta (°C) Ta (°C)
E 6-3. B/MEEEE A VIN R EBRE (VIN_UV_FLT = 0x71) B 6-4. B/MEEEE MK VIN 3 EAPBIE (VIN_OV_FLT = 0xB1)
80 13
70
1.25
60
12
50
S s
S o
3 40 VIN_OV_FLT g
= 0xC4 Rising 5
30 0xC4 Falling
0x89 Rising 11
0x89 Falling
20 0x61 Rising
0x61 Falling
0x39 Rising 1.05
10 0x39 Falling
0x11 Rising Rising
0x11 Falling Falling
0 1
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Ta (°C) Ta (°C)
&l 6-5. BAMEEER AL VIN SRR BIE & 6-6. BAMEEIERE NET EN/UVLO [l B fE
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6.11 SLEReE (42)

0.53 185
0.52 18.45
0.51 18.4
05 18.35
0.49 < 183
s i ﬂ
o 048 = 1825
d z
> g
0.47 & 182
0.46 18.15
0.45 18.1
lout (A)
0.44 Rising 18.05 12A
Falling 4A
0.43 18
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Ta(°C) Ta (°C)
& 6-7. BMEEEENET EN/UVLO K5l RE & 6-8. BANABAEETEE AR IMON H#38
12 2
1.1
1.75
;
15
0.9
S o0s s 125
w o
w >
[4
> 07 S
06
075
0.5
05
0.4
0.3 0.25
0 5 10 15 20 25 30 35 40 45 50 55 60 65 0 20 40 60 80 100 120 140 160 180 200 220 240 260
VIREF Decimal Code Vovp Decimal Code
Bl 6-9. VIREF DAC £ B &l 6-10. VOVP DAC &8 H %
185 3
18.45
18.4
25
18.35
< 183 —_
‘3_“ g
Z 1825 <,
z by
o 182 -
18.15
15
18.1
DEVICE_CONFIG [12:11]
18.05 1(1)
01
18 1
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Ta(°C) Ta (°C)
B 6-11. AR IANRETEE A ILIM 3425 B 6-12. BRNREEE NI BB R E L
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6.11 JAURFE (%)
2.1 50
2.05 45
2 <
E 2 —/’///__ % 40 /\/
[ o
C °
n
1.95 35
1.9 30
-40 20 0 20 40 60 80 100 120 140 -40 20 0 20 40 60 80 100 120 140
Ta (°C) Ta (°C)
B 6-13. JE B BGPTSR AR B2 B (A E B 6-14. BN B Ay O 4 PR AR A
35 26
3
255
25
- 5 25
_E 15 g |
1
245
DEVICE_CONFIG[10:9]
05 i
10
00
0 24
-40 20 0 20 40 60 80 100 120 140 -40 =20 0 20 40 60 80 100 120 140
Ta (°C) Ta (°C)
& 6-15. BRSBTS HE A DVDT 5]z Fdft A 6-16. BNREEHE Py ¥y DVDT 3
505 24
23
500
22
g <
5 495 Eau
3 8
o Rl
20
490
19
485 18
-40 20 0 20 40 60 80 100 120 140 -40 20 0 20 40 60 80 100 120 140
Ta (°C) Ta (°C)
B 6-17. BV TEFE P DVDT JCe il B 6-18. BRI P A9 QOD ¥ IR
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6.11 SLEReE (42)

0.5
0.4 \
0.3
0.2
0.1
<
< 0.07
2
0.05
0.04
0.03 bC
——— 50ms
0.02 | ——— 10ms
— 1ms
— 100us
—— 10us
0.01
0.1 02 03 0507 1 2 3 4567810 20 30 4050 70 100

Vps (V)

& 6-19. B3 RFHITAEX (AOA)

Ips(A)

— ID (DC)
—— ID(10ms)

0.001

— ID(1ms)
0.0001 ID(1000) = ‘ |
— ID(10u) [ P 1
1E-5 | INNA | L LTI |
0.1 0.20.3 0.5 1

2 3 4567 10
Vps(V)

K 6-20. Fa&x T AU TEKX (AOA)

20 30 5070100

VIN i & FFHB{E SR FE RN 60.47V , EN {5455 H5F |, IN HLJE A
54V I-F+2 80V , RE#EZEN 10Vims. Coyr = 1mF , Cyygt =
68nF

K 6-23. AT B

: = ca—
EN {%T%%EEEF‘ , IN EEY)IT‘:J:}[‘E 51V, COUT =1mF , Cdth = A
P EN 31 B b 0 B 1

COUT =1mF , Cdth =68nF
& 6-21. Ei EIR LA
E 6-22. i EN ke
] b ] Ld ‘
W ¢
- T - DV "
o

= "\k —

IN EE/E':EEE% EN %U'[E 54V y COUT =500uF y Cdth =
68nF , Royr= 820 Q DVDT , # 100% V% H: i

Kl 6-24. 77 R A C FIEH
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6.11 SLEReE (42)

WAL F RN

o &

VY AEE ¥ E N 3.2ms. Vin = 54V

& 6-25. BRI HERR

vy >
s oo 280

ST RERENT , TR L TT 2 48A I )BT

, 48A M FUE AN 3ms , RJEFERR. 1T 3.2ms. I TR E ) 3.2ms

K 6-26. S AEH

OUT #i#%2% GND. IN HUIETE 54V M {RFFFEE , EN 51K

BT R T

B 6-27. Lo EEHRF

W il s

3uF

AT HRERE , OUT #it%E% GND. Vin=51V. Coy =

v S
o
. mise o

Bl 6-28. Fa e R A A B LRI

18
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7 VE4H B
7.1 MR

TPS1689x & — K H A LB IEIT KR FREZ |, T8 27 8 R M A3 B . TPS1689x L% 1
PMBus 8780, R EYLE. BCE . WM. s TR, H5tihis vDD 1IN 24k, 4 Vpp
VN IS B RERY (UVP) BMER |, 280 S SR im N BB T 28 RF gy (|, DUE R e G B R, #T
XK, BEext ENJUVLO 5 JIEEAT K ke, K2 EN/UVLO fREFE T, W3 MOSFET 5 Py 3 4 il /-85 7 HEL % — [
KMo Z5| B 1 v FT SRR NS R FLES | JRHES PMBuUs 53 LLEZICR B EHLI A2

JA AN NIN G , TPS1689x 28 1F P 1E 2> T 50 W 4 Uk s i Al N fEL K |, R4 W 38 FET |, PARA AR B AS R IS %
B AR RE locp , FFH I RIS E B UIRT . XA RSG5 52 F F B R A BT FN, P T gwig
T BT 230 R SRS S0 VR T s I Hh 2R OB S VAR | TS 2 fd R L RIS 22 BRI OR T AR Sz BR
W R AR | JE H AR ZBRAR RIS m |, M S I R 48 1E #1847 [A]

s F B BT B, TR A B VST R N R e A S . NS FET 2R B AL HI 1 £/
¥, BN SRS (T)) R e FET , DRSS 4 TR

TPS1689x 5 i 1 ek AN i iy v AR 40, G 3 IR W 42 2% 18 2R 6 BEA% 70 A v DR 25 AR Wk 265 S0 1) o Ay VA 2 470 288 HEL VAL o
XA BT e i B S 6 IR H R | A e ER AT S RTEE T , B ORRR B 2 i R 4t F R A
FREM &,

TPS1689x fL¥F FALidIE PMBus #: M5 &M KA S AR . 180 URHE R4 7 kilid PMBus 5 i #8 14-Aic
B, DH ST N . P RS S A e s A . T 2 AN S BRI ThRE . BB AT AR N AR S RN AE
o DU S8 nT DA — 2o T CRIBCE R 2h , mE s ENLT .

TPS1689x b #2 Mt m g M shie |, Wl ADC FEAZ A G0 , AT RE&iHAER.

T TSR PRI I R S, TPS1689x 1T TPS1685x Jfiik. TPS1689x fHAE 1444 , il PMBus
ST A BER ] RN E . RS FEDIBITRE , DGR TRE 3D SRWOR R .
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7.2 ThEETTHEIE

TPS16890 . VTEMP DEVICE_CONFIG[2]
Temperature Sense and ™ 4
Overtemperature protection hd VOUT SNS 15 | TEMP/EECLK/GPIO1
RIR
l/\ 7,
IN — > T > s | out
{ \r L
QOD_EN-" p
_— Back-up
ocC 1
VDD detector
v v VY *
VIMON
dvdt SFT ® . i [2] IMON
«——
Driver/Controller I IREFLN
EN/UVLO £
OC_IMON .LT SFTREF
T e ) ]
228$E2E | IREFsaf L
T m o - -
z o) ]
v 2 g GHI—>]
é FB—»| REF GEN l\
DEVICE_CONFIG[12:11] —| e IREF
Vou Viner
SDA
<
o
8 6
Veer Py ° scL
AUX/EEDATA/GPIO2 E‘Z'i Extonded
VIN_SNS 10 Telemetry Telemetry
VOUT_SNS— ADC | Basic [~ > computed SMBA/FLT
VTEMP —] Parameter: Computation PG_INT —»| GPIO
arameters /Logic Block | —Earameters | FLT_GLBL—m{ o
VIMON— o > lt—w-| Telemetry B Driver
GND Status SWEN INT— PGOOD
VREF — -
iqurati SWEN_SNS |
ADDR1 ADC A COnflg_uratnon ) = SWEN
CTRL Registers
ADDRO f #
;
laoor  laooR NVM
_L_E:I ene
STORE | RESTORE A4 L
WRITE PROTECT *—» C?EL
Y A/
BB TIMER _>|TL RAM EE sm“w \
FLT_GLBL-#»| RETRY DLY
OC_IMON-»] _ OC_TIMER [ Y
uvP—m| __ INS DLY
A\ Y Y
17 >
NC I:ZZI ®|  PMBus Digital Engine
OPERATION ] EEPROM 12C Controller
POWER_CYCLE -
STORE -] -
RESTORE - Control <

CLEAR_FAULTS -
WRITE_PROTECT -

STORE T RESTORE
WRITE_PROTECT

& 7-1. TPS1689x T RLAER

7.3 RriEvi g
TPS1689x HL TR 22 — K EE M Se i IR S B |, WERSG KA MR FRAL I, 4. R R

e
7.3.1 R&ERY

TPS1689x 2x7£ VDD M VIN ESEIURLEE , LRIt B R R , SER G LA IE R I81T. R
JELE VDD ERAEINAFEEN (Vuve) . £ VIN EEAGAHEBE (Vyvion). AT ELEE EN/UVLO 51 LY
UVLO s , MAMERHS R T ORI RS A3 9 P e SCIEL. 181 7-2 AOGRES 1 s 1 i e A Pl BEL 23 T 45 1 L
25 %€ U YR ) UVLO B M.
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Power

Supply
Ry

3

EN/UVLO

GND

B 7-2. AR IR E R

R{+R
Vinwy) =Vuvio(R) 1R2 2 (1)

VIN UVLO ik &)t a] Lg% VIN_UV_FLT %7725 1) PMBus® 5 N7 40 fE .
EN/UVLO 5 I szEl XCH P BRIAE , 7T T AN FEHLIE 254

1. Ven > Vuvior) : wrfFoe 4 il

2. Vspr) < Ven < Vuvior) : FET BLKOR 2 % il 5 rRER 4 OCHT | (B — e SCH i BRI LR BRAb . H5 EN/
UVLO 51 IR FRFE AR ZS IR [ tqop B, R Bs i H BOR Th g

3. Ven<Vsp) : #fENIETE G IRHE RN | I BES A RBTEATECIRE N AR B8 2 AT B
REFFEMEL PMBus® 5 A K5 N 2517 4% (1T B 1H -

7.3.2 AL

TPS1689x £ 7F 3 #h I SZjifidfi N 2EiR |, DURA PR AE 2844 2230 Sl FL R 2 30l YR D fR e . XERGER N AR B
o, EZNHF , RGN BEER , JF BE RSN EER SR A — R i, 2Ry &%
VDD M EF-Z & T Vyve BHEIF BATE N R E B R E T k. tLE , B EN/JUVLO 5] PRZS anf | #34F48
SARFERWORE I FIMNEIR tinsprye XA B TP IETECL FIEA N KA HIUT M ZAMT A - WRBEAFERSERE
[ B i 2 w2 Tl BE WU TE S Bh R AT A rE YRR S

B A#E H PMBus® X3k 5 M N AZ/EEPROM H ] INS_DLY ZF A7 8B AT HAE , 0] LLE— D ndE N ZEiR .
7.3.3 WLERY

TPS1689x sLffiid @i , AR R sz N B & F M. 2 IN 0% N\ S8 OVP EFHBIER |, Ih
# FET $1E toyp WKL IN SII_E OVP BUEER A FH BRI P 30 /9 BB Vover) - 7T BB S 3E &) 2R 1k
fic B A7 i 2 BE AT gm Aok S 2, A LLETT PMBUS® Z4728%f VIN_OV_FLT & F 85 AR EFE NiZ. OVP kb
B EA N ERA , TREPIRIERE. 2 IN BB REE B OVP TREBIME (Vove (7)) LA RIS, 2RI 5 4%
P R S TR e B Sl . G SR TR S R SR AL 20ps , WU FET £ R dvdt 5 RSl . it K15
DR EEI AT 20us , M) FET BAEPaE R E AT il .
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A
\ Input Overvoltage Event : Input Overvoltage Removed
Vover' ™ | _ ________ /- |
Vovpp) ————————>5 |m—— AN
|
IN [ :
: I
| !
| !
! !
0— ) |
— tove :
| |
| |
! !
Vin— ———r: ———————————— A
|
out : : : ‘«—— dVdt limited Start-up
|
0 — : | 1
! !
! !
Vi T
SWEN '
0 —
] |
| |
Vi T | —
& | |
0 — | ;
| |
| |
—_ V|_ i
FLT ! !
0 — | |
I I

Time
" Depends on VIN_OV_FLT register setting

B 7-3. F NI ORI ma

7.3.4 JRIBAR. LR AFEERD
TPS1689x & VU A L i A4

AR 3R (dVdt) AR HLI 2 )

AR B A VR F IR BR 1 (Iuw) , T2 8 S e SR i R

FAPETTBIE (locp) AT EY (toc_Tiver) IUWTER 2% | FIF7ER O IRAS AR (LI IR (R4

KA E R RO, B AT AR R O B Bk I R N, T eI ERTE R O R 1L A R, R
TERAS AR B AL [ BIE (IFeT)

Pob=

7.3.4.1 [E#EZF (dVdt) FIRE B R

FE RGP A A IR B SOy K A R i, TR AR AR BCR IR . WAL B A Y | B Rt
XTRGEHBEEIE K HIR. J) , IS BRI T, BRI ERESE . WEET R R ER G H At 7 B4 E
Ja . SFIEMHR R ER S AR EMN B EBERRIEL .. VR 7R 2 K E g € % (Cloap) I
FREIVR IR EIR (Inrush) BT B2 (SR) :

4 IinrusH (mA)
oK (m) ~ " Cour WF) (2)

A CATE DVDT 510 i —AN s as , DARS ) 508 3 (R) 7 bt e 428 20 PRI VR PRI . Xt dvdt SR L5 [A]
Tk % , i@ % DEVICE_CONFIGregister ) PMBus® 5 N7 8w dmfe. v UM 5 3 tHE A 4h
FEFER T M) Cavat Yo

50000 x k
STy 3)
R (57s)

HrH | k=0.25, Wik DEVICE_CONFIG[10:9] = 00

Cavar 0F) =
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k=0.5, {1 DEVICE_CONFIG[10:9] = 01

k=1, i DEVICE_CONFIG[10:9] = 10 ( Ztil )

k=1.5, i1 DEVICE_CONFIG[10:9] = 11

HEIE dVdt 51T % IF 1% B DEVICE_CONFIG[10:9] = 11, aJ SZHjl e b i) Hh 4 8

e it R s AR R RE B ek K. X DVDT 2] (04 Bk UK T R S TR IR Istarupe WA dVdt 5181
SUERESERBIEZE | I LR R, A RCR AL lstarup

&
= SRR A S N BRI A G S S S 8US s AR IR . R DL R — AN ek AP IR R
b B]
1. FRAH N B
2. MK VIN 5] _E R 2.
3. B0 DVDT 5] e 25 288 504 F} DEVICE_CONFIG[10:9] 2717 #5758 2t DVDT gl A1, PARRA
B R N B sh Al TI @ 3UE B 30ms ¢ 5 sl 1A

7.3.4.1.1 B350

AR EFNARER (B, £ SWEN B AR RS , FET RIERFE R R (tsy tmr) W84 I8 ) |, #fFa K ey
FAME. 7 STATUS_MFR_SPECIFIC Zf74:h1[6] Tk &tk AS . FLT #f B NESUKHEF , FFEBRMFSEAN
HaiER s IR R, BAAM RETRY_CONFIG %77 2% % B 1M 7€ -

7.3.4.2 B R AR ( TR HS )

TPS1689x I I £ FHI = 7T 2 R 14 8 i e B 1] o J AT I 46 5 4 A DR IR 0 A e R A YT I f i R e 1 0L B
VEAE % A5 RES £ F 7 5 SCHD JEL IR 140 TR 3 P S35 B v AU B PR, [ R T Al PR A ) B 48 i L AP PR 5 00 T 92
(I PNIDITE/AR

e U o AN a1 BB L JFAE IMON 51 JI_E B2 S 3 i ple b 1 AR REABL B it (o) 2 TTTAR 3R 7
#2304 /£ IMON 51 A B2 (Rimon) P 3= £ B EL BT FE I (Vimon)

Vimon = lout X Gimon X Rimon 4)

Hr Givon 72 FEL YA M 00 45 1 2 (Iimon: louT)

KRS IREF 5 b A Dy JE A i f sk AT bR A I o 1 L o R DA A T A o) R o R

(Virer) M HEREHL 32 B 3 R4 B (logp)-

© ZHEHEL (Viger) BN DAC 425K, FF ol il e Ik 25 KAk RC B A A7 B sl 1 0 VIREF 35 4743 1
PMBus® 5 AR H K.

o WATLLE AN AR BT S % B IR GRS IREF 51 4.

R e IRZS 8] AR AL DR BIAE (locp) WM 22K 6 w5 AR H .

VIREF

locp = ~—AREE
OCP =~ Gimon X RIMON ()

&
HEINAE (T1) @ WAE IREF 5] GND S IR7 I —A> 1nF B S, DA SRGUREfE .

R B AL | B GER A UE I 4 A2 BRI B (logp) , (BVME TR BIME (Iscp) , LA @R PRIz AT A L
T R E U 2 (OC_TIMER). Wi f i OC_TIMER 22 7 B 25 A st R #l BRAE LA R, A3 AT %
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ERE . BLERAE SOVE R B A Bk it 25 1 1 A 2 A Wi AR . (AR , OC_TIMER &4z, DUMELET —kidii
HFZATAR T ERVCIRES o IXAE T ROV BRI A F AR A58 3 1 BRI 2RI B

R RIH AT , OC_TIMER & 4kaizqr |, HFHAZIM 25 , Wikas /e S r B 5CHhr FET.
A 5 R 6 SRS T 7 I VA BB B Rymon 1B -

VIREF )

Rimon = Gron X Tocp

A LUEH OC_TIMER 271745 B il PMBuUs® 5 AT F0 4 % A8 ()43 S Ta) 34T 4w A

Kl 7-4 JEoR T TPS1689x HL 1 fr Ky 22 ¥ i i i B2 o 5 AT 7 e i il Bt 1 S W J 2 DR ) BOIR 25 SR 4
RETRY_CONFIG # ffas B H H BN H )5 -

A
:Load transient | Persistent output overload | OC_TIMER expired
| |
:OC?TIM ER starts | OC_TIMER starts |
| |
2><|OCP——————:— —————— : ——————————— Jl‘ ——————————————— JI ———————
| | | |
: : : Circuit-Breaker
| | | operation
lout -----f---- - ----f--—
IMON
| |
| |
| |
| |
| |
| |
| | |
| | 1
T T |
| | |
out : ! !
| | |
| | |
| | |
| | |
1 L L
[ | |
FLT : ! !
| | |
0— [ | | —
| 1 ! .
VL | | ] |
: | | |
|
PG | | : :
0— : | | |
l Il
Vi ] | ]
| | |
SWEN : ! !
0— : | |
| | |
L T Yoot NoTTTTTTTTToTTo "““}5%“'
————— 1——————T——————————1————————————————F———————w&
Ty | | | T
| | I/:\
| | L |
T, 4
Time "

) Depends on the OC_TIMER register setting

B 7-4. T RS ( WiBsas ) M

ke I BB AS IR AR (SRR I G R I B PR A B, {2 OC_TIMER A2 ) i, #8F4 .
+ ## STATUS_MFR_SPECIFIC_2 % fi#H/f) OC_DET fir
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o HFAATEE RAM T8 (WRAIBEN) |, BHEEFRRTE N OC_DET FAHXS B HE(E B S A
* W% BB_TIMER Zif7-#s 1 2 & RAM ik FR4EF LART/NT75 (6) , W HIEhn— (1) , BMELNE (0).

R B SR FUE DL (S IR I g A ) AT PR R H. OC_TIMER 23 ) Iy #3F2 :

« f£ STATUS_BYTE %7 #H % & FET_OFF Al NONE_OF_THE_ABOVE/UNKNOWN fi;

+ {E STATUS_WORD #f7#m 71+ E OUT_STATUS. INPUT_STATUS. PGOODB Al
NONE_OF_THE_ABOVE/UNKNOWN f;

7t STATUS_OUT /748 E VOUT_UV_WARN fi7

7t STATUS_INPUT A7 8% & OC_FLT £

£ STATUS_MFR_SPECIFIC_2 #F{7-4% ' B & PGOODB i

i SMBA ( WA B ) BAEBOKIEMENL , % E ALERT_MASK {74 [¥) STATUS_IN. PGOODB
Al STATUS_OUT #i.,

o KA PG 55 B N

o K FLT (55 (SR BE# ) BENER , ¥ FAULT_MASK Zf7asH i) OC_FLT {7 i B N T

&E
% VIN_UV_WARN F1 VIN_OV_WARN FE A2 i B iR 0 28k I 285 171 firk 7%

7.3.4.3 /R B3R A LA e TR PR A

TPS1689x it i = 2fy B il LT A MEx J f U1 18] ) HH I e 0 o 20 R IAT PR A1 26 AL BT S8 Dstartupo  7E FEURLA Y
e, b R R R, 92 FET BRSSO RARBAG N . AR A R N IR (T)) I OCWTRE , T2 5K
FET. M4##- T TSD #fsifi G , WARYE RETRY_CONFIG # 23 S |, # AR ARKEHPOCH | AT
BJa HENEF RSN RGNS A GO E 2 PRAE S |, IS LAY #5)

#E

IZJJBEM@%ﬁ%T?KJﬁHIEﬂmﬁH T Tt s (Vour) MNHE FET SHIRAHTIRHLE] . 2 Vour KT
REE (Vi) I, 2k — 20 FEAR AL T PR 1) B A

7.3.4.4 B

TE 4 H 2% AR S0, e 3 ) PR 2 Y O o R B A T, P PR R A L A B 2 R DR TR A
FE, LB Lk R — 538 KOt 5 ST AT R sl i N s sk K. AL o vF P AR 2R G0 e (T R sk
ARRE AN [ e A, e BUE T RE A IE T A R4, DU B LA R rT 48 URME (Ispr) 5 1%
A 7 % % R (locp) NS0 AT g B2 L A5 DR 1 11 R 5. B DA DI 3ot BBk 20 L A 4 R 7E AR R RS TR 25 1 2
locp , TEIRIAHAM ST 2 x Igpanype {3/ DEVICE_CONFIG[12:11] 2747 3307 , AT LA A iz DR A HRuisk e 2% 1 8 1) L
B K TR AL A R B . AT gRAEIE N 1.5%. 2x I 2.5%, I BOE Bk BME 5 , TPS1689x £7E tgpr M
Kl FET.

A PRI R FH o i 1) ] s R B AR B (ppr) , PITERRUERAS ] ( FET A& T4k X ) $RALPudi ik iy . M/
WAL \ppr J5 , &7F teer W FET B4R,

{H] DEVICE_CONFIG % f£#sH /) SC_RETRY fi7 , ifiif PMBus® #1748 5 N8 AE S A YERCE WAE |, nJ AR B
PO AR FHA G 2SN . 2 ANmFRIEIAT A

1. SC_RETRY =0 ( BRINRE ) : ZHRMFS MBS R LIRS , HEIMRYE RETRY_CONFIG #4785 b B
A ExE i A 5 E 3 EE L ik o =R Bl .

DEVICE_CONFIG % /7 #s 41 f] SC_RETRY {7 A HL - & AL 4 B e b i) | g b4

« f£ STATUS_BYTE % f7 4+ B FET_OFF 1 NONE_OF_THE_ABOVE/UNKNOWN £

« {E STATUS_WORD #7787 h % & OUT_STATUS. PGOODB #il NONE_OF THE_ABOVE/
UNKNOWN f;

* £ STATUS_OUT #iff# i & VOUT_UV_WARN fi
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3

7t STATUS_MFR_SPECIFIC_2 Zi{7#: 7+ % & PGOODB f1 SC_FLT {iz

JHI SMBA ( i AB AR ) B NERCRBEREN , % E ALERT_MASK 751743+ 1 PGOODB Al
STATUS_OUT fi7.

BANEE PG 155 BN

¥ FLT 159 (SRR ) B AH R, 78 FAULT_MASK 2778t SC_FLT £ % & A i T

SC_RETRY =1 : Z 3 &2 7E 58 I PTRIE KR aIBE (30 us) JE 58 & H i FJa FET. X{# FET RERSTERELS
R EEEPOE SRR |, 558 KBRS s D3 B N (H WSRO RAAAE | AR F S NI
PREPIRES , I FEGE T = R AN BWORE . S8 S B R RS |, BRI
RETRY_CONFIG &7 #% % B MANTEE T N5 E sh ER L iR B8 8. 5 5% as 4 R #4520
HR BRI

DEVICE_CONFIG % f7#:H 1) SC_RETRY 7y HL 1 A& A o B i b | 2844

7t STATUS_BYTE %iff88 ¥ & FET_OFF. STATUS_TEMP #1 NONE_OF_THE_ABOVE/UNKNOWN
r

7£ STATUS_WORD #7887 ik B OUT_STATUS. MFR_STATUS. PGOODB #lI
NONE_OF_THE_ABOVE/UNKNOWN fi;

7f STATUS_OUT #Ff7#sH i E VOUT_UV_WARN 17

7f STATUS_TEMP #Ff7a3h it E OT_FLT 4z

7 STATUS_MFR_SPECIFIC %1785 #% & SOA _FLT £

7 STATUS_MFR_SPECIFIC_2 %174 H#% & PGOODB fif

JEI SMBA ( tnB ARG ) BENERCREHNENL , % B ALERT_MASK 7 {74+ 1 PGOODB.
MFR_STATUS. STATUS_TEMP F1 STATUS_OUT fi.

KNI PG 55 BN

¥ FLT 159 (SR hemG ) B AH R, 78 FAULT_MASK %772t ¥ SOA_FLT #l TEMP_FLT 7% &
A

K& 7-5 &= T TPS1689x HiL 15[ 22 (145 B& i |8

R R G (Bl A RS 2 AR & ) |, 26T ) B % R IE T A JC RIS ROE . D)oK
TR, B AR R AR AT R SRS R, BE M A AR R A PR AR H AR I . X BRI T BE K F A DA R FL TR
22 I PGER B AR LA A . TPS1689x fifi %A SHyk B e e LbE 00~ R AR R , MR RE A RIWIZIT .
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| Transient Severe Overcurrent Transient Severe Overcurrent | Persistent Severe Overcurrent Fault

| Retry Timer Elapsed ©
20| .

Fast Recovery " Retry Timer Elapsed f , Retry Timer Elapsed ©
O

10

} Power/Enable Cycled
|

|

|

Or |
| 1 Or

IPower/Enable Cycled | I Power/Enable Cycled
|

| } Thermal Shutdown
: ! :

|
! |
Vin i — ——— T } '
4 Y ‘ / ; w !
IN | I | I | | ‘Fault Removed
I I | I | | |
0— ] ] ! | ! ! 1 |
i ! ! I
tspr —! } } } ! !
| T T - I
| ! |
| ! |
+ +
IOUT } }
| |
+
-+ [ T
| |
| |
I
| ! i
2xVipgr o ‘r————‘ ————— ‘F ————————— "F —————————
IMON | ! ! !
VlF?EF e 1 O L }7 I 4{‘ 77777 | l‘* 777777777
| 1 } —
0— ] | i I
! I | I
1 ‘ ! ;
05xVipggp— ———————-fp4-— - R F****} 77777 }7 777777777 o
ILm | ! \ |
I
0.23 x Vipgr —f——————- b 4o b }W”J‘ 77777 }”””””L 777777777
I
o] Lo
urrent limited }
- I
Vin st } /
| I
I
out [ |
! ®
I
0—] b dVat limited
Start-up
Vi
PG
0—]
Vi
FLT
0—|
Vi
SWEN
0—|
TSD —f == mmmm e e
T

)
@)

@
@

T
Fast recovery enabled using DEVICE_CONFIG[13] bit setting

Fast recovery disabled using DEVICE_CONFIG[13] bit setting

) Device configured for auto-retry response using RETRY_CONFIG register setting
) Default SFT threshold using DEVICE_CONFIG[12:11] bit setting

&l 7-5. J5 2% e

7.3.5 BB E BB N7 (IMON)

TPS1689x JHid7E IMON 5| JiI_ 34t S5t FET (1) s 7R EL 9 (R AR FEL IR | 1 21 40 RE RS B 8 00 4 b A2k LA o
HL i HH AU Ab A2, {5 5 T DATE FE AR %, AN 2 ] RE AR A 28 0 s P sl it e R S T G 0 B R AR 2 . IR
R YR 2 A TR IS 22831 ( TPS1689x Bt TPS1685x ) ) IMON B JAIEREAE —ik2 | LASRAS IFBRAL & i
S . IMON A5 5 A DL o 78 W W o5 A% s B 2% b b n e R R B o B R . P W DA Ryvon 15 it Y HEL R
(Vimon) BME A A FES 7 Sk 3R A3 Hh A7 2 s vt iyl B

loyr

ViMoN
GiMON X RiMoN

(7)
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TPS1689x IMON Hi i B fEFRAL m iy 78 AN SRS B, IE T 8P AR 26, S AR AT Jy A 2R AN HoAth R Ge iz
T8RRI .. LT SR IMON 55 AT 208t Rsh & T 6 HIRE B AR (40 Intel PSYS 8 PROCHOT ) , LA

Eﬂﬁ&ﬁﬁ%%%ﬁlﬂ%%ﬂ%éﬁﬂii , AN E R 2 AP s S
] <

B 7-6. L1 A7 LI M 5% v

#E
1. IMON 5| AEAG e R A IR B S B A SR M D5 B o AEJR ZhI9ITE] , IMON 5| AR 5 ) 97 3 RIS
FERHK
2. ILIM 5 BIG 2 AR A ERAF RO BRI, AT AR A B (AL £ 8 PR AT M I %

3. TI#@#AE IMON 5| AT GND 2 [AJ#Zin—A 22pF A2 , LLUEBRME R .
4, DAERRERD ILIM 5 _ERFAE R, LB JE S 30 1R) i 37 RN 4 B A 3 ) P AR AT AT B
M
7.3.6 L HLRL

TPS1689x K A & A S WL RAE A B FET I i Bik Z s AT IR A & . 24 TPS1689x forill B Fad 4w
WKW Wa , SR REFHBURE , BRI T LR s Eg R, o0E 78 188 5 R4 25 1F 5 2h il e &
EEER VEEP
HIRBEAT — N BOABRME (TSD) , WIRYE RSt RAH OT_FLT 747 as LA v Iy sUm R N B AR I -

R 71 AR RS

B EREE BEA TSD iBH TSD
Vremp < OT_FLT - OTHys 1% Ty<TSD - TSDuys
P Vrgwp = OT_FLT M5 T, = TSD VDD FHiEHE OV AFE T Vyyer) » 5% ENJUVLO
Vremp < OT_FLT - OTpye 5 Ty < TSD - TSDpys
EEIERTY Vremp = OT_FLT BIfE=L T, = TSD FAR T 32, 50 VDD T LR OV R E T
VUVP(R) , EE% EN/UVLO tﬂ?ﬁ%?{&? VSD(F)

7.3.7 AL IR I EE (TEMP)

TPS1689x iHid7E TEMP 5| il F 424t 58 iR s Eb B B L, i R SR e e i N 45058 (Ty). SErE kil
ADC S NI | 3548 H T B 32 ) READ_TEMPERATURE_1 PMBus® 45 . 763 & TPS1689x #1
TPS1685x M Z #sFIFBECE Y |, AT A #F0) TEMP S n] LU —i . fESLECEH , TEMP F5 &gt
BRI
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&1
1. TEMP SO TAMBREI , Ao TUEEA PSS SRS 7 %8 (%05 Rog ek T W HRIE
JEHEAS ) -
2. TIEWAE TEMP 5 EAIN 2.2nF BURES , DAUERR 2R GilR 245 10118 5 Bl .

7.3.8 FET Z/TR T

TPS1689x 7] LIKG I Jf- 45 4 HE b 22 B B XA FET RAEMIERIRE o 10 SR ARG I 2] 3l A 17 25 I S5 0, T s

U] fE 2 DR JE3 T 1) S R 4 P R i P (R BE R DR SR TR 35 R e PR A2 FET #ibs)s , TPS1689x 2

L@ ARk LN FET 3% FLT SIME NE M. HE FET #fEKE o H

STATUS_MFR_SPECIFIC R ZF sk .

« D-S % : D-S FHE AT E S S EUN IR R 618 BE E AN 3238 5 1 i 548 | X T RE A2 i T R I b 4 2
BRI EL YR FET Mt it . 7638 | @idAE FET Sl B2 Vineout &7 /N T Voseur A I Filid
Do WAL A0S0 Bl P A HH SR DA Ot it EAT L. SR Viour FERFAE SO VR RIS A R B R AR T
Veg , #8446 FLT 51 8 oA %80T % B STATUS_MFR_SPECIFIC IR % /7 4s 1) FET_FAULT_DS f7.

&

A LIk % B DEVICE_CONFIG %17 #s i) DIS_VDSFLT fi7 , M LA 77 AR H] D-S s i .
X FVF A ELE A BT BE N TR 7S B Y, A2 filk D-S W

* G-D JE# : TPS1689x AL IHIL K A K Hh T 2 B30T Vi SRAG TS FET ek | BIAE Py 4= 2 ARl K A
FET {REFAESWRIRSEAEISN . WA B IX A iGN | #3E2% FLT 51 E VA RO E
STATUS_MFR_SPECIFIC {R#& 2 f7 48+ 1) FET_FAULT_GD fi.

« G-S 5 - TPS1689x 1f Ja shali@E It DL 7V KA 3 FET #fe « /7 FET G-S H L& 15 AR AEEMHR 3K
By 7 38 S5 AR T R I R B (tsy tmr) PR BRI IRl . FEREARGS T, A0 AR 328 1) 45 18 6 o) A A3 50X
Bhas K HICHT FET (655 280 G-S RG-S | W&ok B . AU BRI | detF ok
FLT 51 A S0+ B STATUS_MFR_SPECIFIC RA %1724 1) FET_FAULT_GS fi7.

7.3.9 H T HEEER

TPS1689x &% IMON. ILIM F1 IREF 5| L IER o/ AR E , DLE S RERTFEE |, TAEAEL T
AL AR B AR Y . AE N — TS A T, Z A DA HLS R A PR 88 F 3 AR R 2R i i AR, B
5 I &L 5] B b AT ART — ANTE R G8 b R IE 0 0 1 B S e R AR B3 B, B D B AT A R IE B g FE AR 2 T
JI:8

7.3.9.1 IMON 3| Jijl 8 p i i

« IMON B BT : ZEXFHAL R |, ENEK IMON 5] B E & F 4y 28 5w i i s OB S (Virer) , AT 38088
P AT BT 2R AERAE |, B BEA R LA 28t A 4b

« IMON 5| EEsE T IEH KK BEEEEZE GND : /XA N T , IMON 5| I E AR AR E |, BIEE KH
MM S EA RV BIE (Virer) , AT 32 B FEAR WL R 2R AR EE P30 S A AL 1 SR B At — e
FERERIORAP D 6 P B SR A I 2R 2 T AR IR EL (loc_ke) AT DLELIFIES IMON 51 1 110
BT ARG S L, D)2 i PR AR A T A e . FET # el ot B FLT 51 B oA 2. RN, 8
STATUS_MFR_SPECIFIC_2 ZFfEas () SPFAIL dRZ&A7 , I H SMBA (55 & B A%

7.3.9.2 IREF 3| 8 ik

* IREF DAC & B A IEHEREAEREH G EANEFHEE : EXMBRT |, BRI locp 14 ILim EAER | &
TER AN IREF 51 (Viger) LR 2 & T BAMEL B, ARG R0 & 32 EWrEs s 530 BRI % IR
¥, BEE KB RIIL 2 E A B Ab . 28K EE 30 i A M AL SR B A — B FE B A AR 2% S e . G 21
A B & AL IR B (loc_ske) FITEHL , (HFIS ILIM E& IMON 51 A1 f) 5 Bt vt s B A ity 2 e, )
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Sxfiu B S OB RG I E I B . FET MoeWr it H FLT I E A 2. Ff , K&

STATUS_MFR_SPECIFIC 2 17284 () SPFAIL dRZ&AH7 , 37 H SMBA (5548 NA XK.
+ IREF 5|JE#:% GND : fEXMIEH T , ViRer BUERE RN OV, NI FEES AT TSI BR sk b ik a4 1E | BN

{F %A KRR T 2 AN 4h

7.3.10 B ZEN 501 5 BT
TPS1689x EAEM (2) MMEAHE I NG 51, IR R4 T KA B X L 5| IR R K ThEE

1. TEMP/EECLK/GPIO1 (@M% w4 )
2. AUX/EEDATA/GPIO2 (il %4t )

iXes 5] ] LLAE ] DEVICE_CONFIG #4723 it ATl & .

7.3.10.1 #REmI R AR (FLT)
2R T7-2 YL T 23 An] Xk 25 Foh b e A 4

R 7-2. WEILE

PR FRAE 0 R P BRI e FLT 5IfpRA 5 Bl B A TR TR
RERE o ANiEH H ANid
TR T ANiEH H ANiE
i P Y L Y
RJE (ENJUVLO) ol N H TIE I
K JE (VDD UVP) KM N H AN3E
KJE (VIN UVP) K N H &
W (VIN OVP) Kl N H &
[ uR T N H ANiEH
R (AR IR ) Witk Y L Y tmimer
SO (BE) FHL V7L B AEL N H NI TSD J&
it L Pk Bk A Y L Y teT
A (HORPOACE ) | B T A 2 N H S
;ZC))N AT (R | y ] y
IQ\/IC))N IR ( FsEIR ?jf;(:[;% lout > v L v 45 s
IREF 31 778 ( Fi) ) ff(if(j”)% lour > Y L Y
IREF 51 JIJTi% (AR KW (R oyt >
&) loc_gkp ) v L Y tmimer
;EE)F s (ew | y ] y
IREF 5 JH1%8% ( 53 ) Kb Y L Y
JE Bl PN Y L N tsu_TMR
FET i2 PRI HE (G-S) | %l Y L Y 10us
FET sgfFRuLHbE (G-D) | Skl Y L M
FET @47 R k% (D-S) | &Mt N L Y tsu_TMR
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RT7-2.HELE (8)

BB AR B DA BB A FLT 3| BPR7S 5] I R RO T SEIR
AN ( 4R T
UV B OV IRZSH , ZEAMES | 26l Y L Y
# SWEN $7 21K T )

RAERE | dstFEIm RN RETRY_CONFIG w7 74y BB M 57 - A fFIRHE ERFBUMEE | 5 1806 A 3h HEilsl
gt Xt ASIERAEE , F8 RS Stk B S BT SRS, R OREE FLT SIS0, 1F
THI E8 3 (treTry) BURS | FLT SR RCBRERC , S8AFHER BV ERT R 30 S8 0F BRIl | e 1 1)
DVDT Rl & 3751 .
I — (Y451 &R 0 2 /2 LI e 0T 1A) 244 ]l DEVICE_CONFIG %4748 ff) SC_RETRY Ak g1 fic B sk 5
I FERXFMESL T , SR SCWr |, AR5 DLBRR 7 N A B H T 3008 . 31X 50 VF 5 450 55 A fo] ik 25 g s b Rk Ak
2. AREZIEAEL , SRR IR .
KT PR O | X 3R T R R sl ENJUVLO 51 B B AR T Vep(ry PITBFRELRS | 7 Ho¥ FLT 5]
ME TRk ERAE R RR BB E T & . EXMELL T, 3% EN/UVLO f 2148 T UVLO BMEXS s A 5
i o 30T BN E 2l 8 B A2 it
FEVE J TPS1689x 1 TPS1685x [k F 1~ LRI 22 C B b, Wi Bs e B2 b/ 3= 4 AF 1) TPS1689x #fiiig « ANid ,
BB ARBEICFMET |, WGBS B R BT L] 2% SWEN 51 B4 2 AR B DL B A SCHT BN | JFEA
FISORE . BbfE , HagdEid VDD il B ZEACT Vyypr) Bulid i EN/UVLO 51 F oL EHIZEACT Vepr) K
RGBT
7.3.10.2 BRIEIEHRERETR (PG)
LR IE 86— B PR i i S8R T AR RS I BLRe e SR iR R T ey | i th bk B O AR T LAER
ARG o

# 7-3. PG fRRILA

E: XL S FET RZ& PG 5| RZ PG iR

#IFEEH] (Ven < Vuwro) K L tpaD
VIN R (Vi < Vyve B VN < v
VIN_UV_FLT) K] L
VDD K& (Vpp < Vuvp) 1] L
VIN i & (Vin > VIN_OV_FLT) KA L treD
RERS Sl H trca
IR i@ L tpaa
[} B H FER
T 28 (LR, G OC_TIMER | X

e (oS H %] L toc_TIMER * tPGD
)

st b A > L (Vout < VOUT_PGTH) treD
PRI KA H (Vout > VOUT_PGTH) A3 F
bug: S L treD

LG, PG BV BKHE T 23EE 30— NMRIAFS , EIFFIH | MR DR S % H 2% T 4f M PR 3588 H A 28 o AR
HATSH . 2 FET Mk R IA 258 Ak IR ( FeniRIf 21 2 5e It B pe s i it &% ) | PG 5 IfEHIR
W Jik b IS A] (tpga) Jo# B oA BT % it % E DEVICE_CONFIG #1781 PG_DVDT_DLY fi7 , ikttt
Wi PG A RUER .

s
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T SR d R L LE 5 I8 AT 3T TR O R A 20 B 2 IR DA BRI BB L U PG &k 3%. PG AR & BIAE vl il i
VOUT_PGTH & Z 8T 8 7 mfE. PG B NTCRPTARIERK M 8N tegpe

Overload Event

A Device Enabled |
: : I Overcurrent blanking timer expired
| | |
| | |
Vuvior) —f — 1|' ——————————————————————— ]I' —————— : ——————————————————
EN/UVLO | | |
0 | | |
| | |
T
|
SWEN |
|
0 1 I I
| | 1
T T |
| | |
. | |
IN b | |
|
: | Slew rate (dVdt) controlled : :
0— | : startup/Inrush current limiting | |
| | |
| | |
| | |
; | Circuit-breaker action
ouT
PG
dvdt
Vour+ 2.8V —
VHGate
0 pa—
locr —
IINRUSH_
lout
0 —
>
Time
(' Depends on VOUT_PGTH register setting
& 7-7. TPS1689x PG K&
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&1
BEIFAREHRN |, PG SN ARFHGHE T A, AERXFHBOT , A E TR %5 —HEs &
OV. W PG 5l 4 2 B 85 F R I8 B B A7 A ST i, kSR BT e Bl — ANk, R
PRE R T 51 BAIE FEIAL | T g ALY Fl e M PR BEL P B K. T IR/ LR, DB 5 B0 Pl s PR AR E
TGRS , AR LS DL AN SO 5C (10 S 51 v B AS I Dy 12 8 e v T
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7.3.10.3 JFELS4: R (SWEN)

SWEN 5| —/ME 551, 2 FET LAUTER | &5 BIRsh s r. 8 (ENHBEOMNE ) SRk
I, BRI ISR EER K FET (REFAERINIIRES . FEIFIRA TR ZZ R GE , TPS1689x il Fl i 51 I
SR HAd B ORI 22 . B8 SR VER I IF RIE B 1 22 S A R IF S0 R e

% 7-4. SWEN L=

BPRE FET JE3)3RE SWEN
FRERS S H
IR S| H
T oy %] L
H 3BT 48 IEFEI8 1T xH L
B (Ven < Vuvio) X 5
VIN RJE (Vin < Voye B ViN < M L
VIN_UV_FLT)
VDD RJE (Vpp < Vuve) Pl L
FHALEIR KM L
VIN it (Viy > VIN_OV_FLT) ezl L
BRI FiH H
Wi 3% ( FRELLIRE | BEJS OC_TIMER 203 ) KA L
P kA KA L
PUIR BAR W S ERL X ik RIS AT KA L
(DEVICE_CONFIG[13] = 1)
LI B A ) R BRL ik % 2 4 S H
(DEVICE_CONFIG[13] = 1)
FET i1 IR0 i KM L
AR ( SWEN 3 3 56 5E H iR A B 281 e P4] L ( B 4 Bh 8 A 0 — B A 1) 5 B 5 o FRLRH
fiK) 2%, TPS1689x o fRIF(IKHT )
BT (IMON/IREF) K L

SWEN & —NIFR I, P 22 P g e il

SWEN EA W #E Bk, i SWEN fEK I A] (SWENTO) W ( 76 N BBERANEE ) fRIFIRE T |, B A E AP
(FAST_REC = 0) , LA T K7E SWEN 28 Jy s Hi-F J5 s A R B, 08 IR 5 IR 8. fEHARESLT , e
AE 2 BRIt IR 7 21 FF AT BRI A 3 DASE B Tk B

16 T 2R A Bh 2845 I BC B P, ERSEE ] SWEN 5] BHIR A% 1 4 Bh 8845 10 Sl AN G W e . [EIINF |, %51 S
FEGH Bh 23 AT 0] ] A 2 P 1 2L 508 P e sl A R AR ik 45 B2 23

RNTRFRRENES | XK T SWEN BP0 DL IR TP . XAl AR AT g3 44 AR R0 5 X RS S8
AW (Blhn , dvdt #EH|sRTE R 2 ) . SWEN I A142 8 45 R 81 3B U], wl R R R AE 28 F e K2R
w BRI TR, A e A G R AN BE

ZE
TI @ BCK SWEN 5| 8L 19 75 A2 s R PR B AR, DUk G0 R [R5 B 3 [ it
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7.3.11 HBENE TR LI 7RI Z R

X Pt A T LS TPS1689x I SCRF IR R 4L , W LLKE TPS1689x 55—/ (%> TPS1685x & IFIk , LA
AT H B RGN, BT RS T IR 22 AR A LES (B8 #4110 Rpson % 7 A K ar s PCB Aii
Zerafll ), B R E RES IR EATEE T2 it IXAPIE DL RE = SRS L2 A

1. SR BR G A R T o — 8t | XA RE S BOX LS RIEEng | I SRR G BAIZAT A i .

2. b, ABCE R R, SR BENE L L STEEEART , T2 PCB (AT S e, s, X —
T LA A S LAY P AR B0 B Th N BT 5 B Bk

3. RECE AR F T RE 2 FOA B A B A B AR, B AR SR G R AL TR AR T 2 R A 2
Ib. BERAFTTRES S EOL T ORI L2 BEAE IR W B AT IR BE AL . X2 PRI IRBE M B RE . HA)ilhid , 5
HL 7 ORRS 22 [ FRLIALAIUE (L AR L A 2B AR R IR F 1 DR P 22 BE ) PRI A (B MU PR AU A AR B P T i A
FHLBHANVLHC s I &1 0 A 25 L 1 ORI 22 I B 2R RS L

PRARBUE I 20 RGP BRI . ik N ANE A LU — -

1. B RGEH TAE B R PR i PR IS 22 BE 0 PR UR I R BIE A T o AR B, SRRRE T G I REk T
(PSU) FIrsZHF 17K

2. MERREERWTER SSEME , T RVERT R 0 RS BRI T A SR AR . Bl , AR (PSU) 22Uk, A
WA 300 1) S 04 S v T PTG A R A T it A P2 A ) 1 A

TIREMFE LT , RERHIEMHERILSIRE | XATREWRE R E ARSI 5 AN, 58

H A Z o

TPS1689x Il TPS1685x #t{1fifl F L A7 Hi A KMl X 26 ] @, i i iR 75 BT RS AT g 2 1) HL 1 ORI 22 SRk S it

ToBR T et o FHRI HL PR 22 AN o 7= AR 7™ E AN IR T 1 L R BAE DA T B o

NTEZT RIEHE TAE , AL 7 8

o KR SRR SWEN 5 JEE R —i

o WK SR IMON 31 BIEBEfE 2. FEBE/E 210 IMON 31 1 1Y Ryon HUMLE AT LA FI 772 8 i
A3

VIREF

GIMON X locP(TOTAL) (8)

o WU ETA RER) IREF 5] BNESTE—#S. TPS1689x 1 FHIL Py DAC NEEANEEA: i Viger ZEHEFLE |, AT LUIE
i A VIREF 72485 N\ PMBus® #EAT9fE . X R LAE RGuia 73 R ) 4 VA B ORI . 8 m] Ldad ok
T BHURS i B 4 i R VR 3K 3N IREF 5] B

o RFASERAT IR Bl HLUR BR R VR A IR IR B T E N lstarteupe WA IR RN Istareup o AR 2R 1F 2 HL IR
%A

Rimon =

#HiE
1. HIERERE T U AR AT i 7 ORI 22 1 U D8 I Ry ( R BB AR 7 1250 9 1545 HY ) &
BRI BE R, KR ST %

L1XVIRgF
IXG I 9)
X GILIM X ILIM(ACS)

2. ARG HRIEL RGN ( BriEd ) BIE (locprota) I, FE3WHTT SRFH

Riim =
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7.3.11.1 30 1) i BB P

TPS1689x 1 )& sh A 18] st & A B T HLE] |, T R FFERZEFER TPS1689x 1 TPS1685x #3443 it iR IF F.
TIERG N S BB BT 8 2F . SRR BT B S F i oh 5 R 2, JE G BE 26 el - (R 6 22 3 Bk O\ S IR
Ao IXSZPR I T HBCEE AR IR IR AE JT . SSORE TR PR RE AR E AT & SRR AR K E R A A AT
Bt | I H RS BomR YR I TR) B 2 4 ) S .

7.3.12 (FHH 5 H# (QOD)

TPS1689x HA7 5 ek i B T BE , AT AT A AR IEE LR (lqop) #E HLIRLERA2K OUT S L A S =
GND. 4 EN/UVLO fRIFIEHTH (Vspr) < Ven < Vuvio)) I EDFEEERMIRING (tqop) B, K2 W0d i s
TURE o Hi R T BEAT I T AR B O A P A AR A R LR R I 8] (R AR A R U L
X Vour < Vg B a AR I BISREIT | H 255 i e«

B BRI RE 2 S EERE N RS RAE OS2, T B IR (Ty) Ther. WERESR (T)) B & A B{E (TSD) ,
228 s, DA S as A I R 2

#1E
FE LA B IR TR 2 E b, TI A UCK EN/UVLO HLE CREF7E G B i T ORI 22 1 Vgviory B
VAR, DABGH B b AT 7 DR 22 (e e

7.3.13 S1REZ)EE (WPH)

WP# 7V 5| B4 25 Ff PMBUS 5 A\ v ] ARG 3 £ 4 . FRidik PMBUS & /74 MFR_WRITE_PROTECT #47%#
PPl A, X R AEEE RS A DL Y PMBUS B ANV . Sl S S T
MFR_WRITE_PROTECT ZFf7#%. K WP# 5| #2245 I %F PMBUS ZF {788 B A VI . iz sl |E= ,
MFR_WRITE_PROTECT i f£#845 %) PMBUS 234788 (15 AV i) o

7.3.14 PMBus® #=£:7

TPS1689x J&— Ky ik A\ sUEF I8 M 1 25 B (1) PMBus® H brasfh. Mhabfhnl e H— 4 Hle ity ki m]. i
B WIAR RS, A SIS AL I E 00 AR .

TPS1689x 74 PMBus® MUEhRA 1.3 & | F4FZE 11 #8457,
7.3.14.1 PMBus® #4434

TPS1689x i 7 £ 12C #84FF-4l:. £ ADDRO F1 ADDR1 3| JiI_-Ad FHAS R ) 5] 45 2 240 A B 2 1T LAE AR 25 N A
E bt |, 40 32 7-5 Fin. X RVFZASFIERETIF—% 12C S,

# 7-5. TPS1689x PMBus® Hihl-fEig

ADDRO 5|} ADDR1 5[ PMBus® A{FHihk

0x40 ( ZRINE ) o FTLMEFHZRFES] Config

% % NVM #%5[i]F1 PMBUS_ADDR 2377 8% 11 ] /5
S HEHEATE A

T GND 0x41

Fig 75k Q % GND 0x42

T 150k @ % GND 0x43

Fig 267kQ % GND 0x44

GND ik 0x45

GND GND 0x46

GND 75kQ % GND 0x47
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% 7-5. TPS1689x PMBus® H#ifl-fi#fg ( 4 )

1. TI 214t ADDRO 1 ADDR1 L fif F{&ZF Z HFHES , PLBE b bk fBRE 44 %

ADDRO 5[ ADDR1 3| PMBus® 24t
GND 150k @ % GND 0x48
GND 267k Q % GND 0x49
75k Q@ % GND T Ox4A
75kQ % GND GND 0x4B
75k Q@ % GND 75k @ % GND 0x4C
75kQ % GND 150k @ Z GND 0x4D
75k Q@ % GND 267kQ Z GND OX4E
150k Q % GND F i 0x50
150k @ Z GND GND 0x51
150k Q % GND 75k Q % GND 0x52
150k Q % GND 150k @ % GND 0x53
150k @ % GND 267kQ E GND 0x54
267kQ % GND I 0x55
267kQ % GND GND 0x56
267kQ % GND 75k Q % GND 0x57
267kQ % GND 150k @ % GND 0x58
267kQ % GND 267k Q % GND 0x59
E- s

2. TI#U0H% 10pF %455 ADDRO A1 ADDR1 5|l E R s BHES I , LASE B tefe , M SEBIE
T P L 1 A

7.3.14.2 SMBus™ MY
TPS1689x PMBus® #%1-1iE it SMBus i f# ] 12C #PEH: 10 ( SCL. SDA ) s28l , DAL d I BERs . S 3L

REE

o PRERSCR (e IMHZ 12C I Bl )

o R

o SCREFT. FAREEEUS N (A B0C PEC)
o M SR

+ SMBus Z4R i H 5] i (SMBA) |, FH -7 3 56 52 G0 % 4 /55 55 5 0 () S et/ v e 2 AL
o AR N HHE (ARA) S

7.3.14.3 SMBus™ i B#R

TPS1689x < FFLL T SMBus i B 3.

Py ixe

i

b & # A MAE B A A B A% PEC AL M EH .

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS1689

RRXXrRE 37

English Data Sheet: SLVSHO1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

13 TEXAS
TPS1689 INSTRUMENTS
ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025 www.ti.com.cn

| S | Target Address |W| A | Data Byte | A| P |

| S | Target Address |W| A | Data Byte | A| PEC Byte | A| P |

|:| Controller to Target S = START, P = STOP, A = ACK, W = WRITE

I:I Target to Controller

& 7-8. RikFH

| S | Target Address | R | A| Data Byte | N| P|

| S| TargetAddress | R[A| DataByte [A| PECByte [N]|P|

D Controller to Target S =START, P =STOP, A = ACK, N = NACK, R = READ
I:‘ Target to Controller

& 7-9. Bl

| S| TargetAadress [W[A| CommandiD [A]| DataByte |[A]P]

| S| TargetAddress |W[A] CommandiD [A] DataByte [A] PECByte [A|P

[ ] controller to Target S = START, P = STOP, A= ACK, W = WRITE

I:I Target to Controller

& 7-10. B AFT

| s | TargetAddress | W[A| CommandiD |A] Rs | TargetAddress | R [A| DataByte |N|P|

| S | Target Address |W| A| Command ID | A| RS | Target Address | R | A| Data Byte | A| PEC Byte | N| P|

I:l Controller to Target S = START, RS = REPEATED START, P = STOP, A = ACK, N = NACK, R = READ, W = WRITE

I:‘ Targetto Controller

B 7-11. SR

| S | Target Address |W| A | Command ID | A| Low Data Byte | A| High Data Byte | A| P|

| s | TargetAddress | W[A] CommandiD [A] LowDataByte |A| HighDataByte [A] PECByte [A]P

[ ] controller to Target S = START, P = STOP, A= ACK, W = WRITE

I:‘ Target to Controller

& 7-12. BAF

| S| TargetAddress | W[A| CommandiD |A] RS | TargetAddress | R [A] -.....

| LowDataByte | A| HighDataByte [N| P |

| S | Target Address |W| A| Command ID | A| RS | Target Address | R | A| ------

| LowDataByte | A| HighDataByte | A| PECByte |N|P]

I:l Controller to Target S = START, RS = REPEATED START, P = STOP, A = ACK, N = NACK, R = READ, W = WRITE

I:I Target to Controller

& 7-13. £ F
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| S | Target Address |W| A| Command ID | A| RS | Target Address | R | A| ------

| ByteCount(N) | A| DataByte1 [A[| DataByte2 [A]...... | DataByteN [N|P|

| S | Target Address |W| A | Command ID | A | RS | Target Address | R | A| ------

| ByteCount(N) | A| DataByte1 [A| DaaBye2 [A]..... | DataByteN |A| PECByte |[N|P]|

I:l Controller to Target S = START, RS = REPEATED START, P = STOP, A = ACK, N = NACK, R = READ, W = WRITE
[] Targetto Contolier
&l 7-14. B
7.3.14.4 BEEALRKE
TPS1689x 4%} Fi A SMBus $ 45 3¢ 7] 1% () PEC.
AR AR AR, RS T STOP AL BT 22U Il— NS 1 577

ST, PEC =4 M H AR |, 42l H 5 H O n PEC =it S AT i . M5 N , PEC FH M
EHlRAER Hir , BB S E K PEC FiHRE T ELE .

P S , WISk PEC AR, T H bRk E] PEC 5% . M5 , fRHE PMBus® #7EKHLL N i

AN iy A 1A T 0 N, B P A

Foll 7 iy A AR AT Ar] F2 0 2 1) B

W HE STATUS BYTE &F #2891 CML_ERR 1

W HE STATUS CML FF28% 1 INV_PEC 11

H
o f5 SMBA £k BAKH T, I8 A% H 23 MR A
7.3.14.5 Hid

R4 PMBus® VLI E R | TPS1689x W4l & hill. A a2 Wil H T £ 4 PMBus® HbrasffKikdr4 .
A DA — U SR i 7 AR 24 H AR 2SR 21 45 iy & K% H) STOP 4141, eI TERFF aa s AT W 3 f) i
%,

FEAEFT A B brasE a0 75 B o [F f i 4 .

— AR A PR E R R — N R IE L.

Ay A WA 5 B R B a8 A s B AT B ) iy 4 (i STATUS_BYTE #r 4 ) —FRMEH .

Hin 2Pl REPEATED START 4K 4> BSR4 . Har il N START &G , JEERZE —4
B A A 10 H AR SR -EAL b | SRE R EANME (0). HBh# M ACK FN LI H 48 &% — 40L& A B 74
SR

BE— MR T RIEZBE DRSS , FHERIZSAS K% STOP £44. #Hx , BE& K% REPEATED START
SAt SRR AN AT A T B B AT HiEE . BN R A SRS DL AE S I B T

I MK e e Ja — N A 1 B ARy (R EAVEX MBI ) |, EVEEIgS A4 & kiE STOP %14, &), £
HIAEH 284 K i% REPEATED START &4 I dhitk i sl =AM 2 dn S g4 it o dik .

LR EFE R T H bR R R e A0S . BdE 7 bA K PEC 7 (R B2 ) . RE, X4
Fif H bR s a3 s BE | BN H 24 k1% STOP 414,

WRAEH PEC , NS H et 1 78 0 #A H O PEC 277 |, % WA HZ a8 i+ 5 i 5, g
% H Ar stk

T B SR i 4 1 H bR 3SR I B STOP &R0 |, BT LRI IR BT B B i 4
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248 F 20 o A T UCEEAT Bl B A R A B OO AR B AR AR R L A S A ok THE PEC T .
wi, fEHES AR 1 T PEC 1, BFEE AL, Y 1 A5 ar 24805 1 A OCEdE . PEC 1 X thas bk
N BT U

[, PEC =1 2 fE A bl 2 tHEAH |, AFEEAL. mAR0 2 Fl5a R0 2 CBemEds. 44 1 7
HE RN G AFARELTE PEC 1.

7.3.14.6 SMBus™ S khik (ARA)

Y& FAZA Hirds AT HEATH SMBA 51 AIHGERAE —&N |, W — P24~ HAR# 1K SMBA B A%, N
IR E#8 T BE—Fh R R S E i IX e HbrasfE. Ak, A ARA HLI , ZHLHET R ARA | #EHhE
0X0C KX A 2K 3 .

|s| ARA(Ox0C) |R[A] TargetAddress [ X|N|P|

|s| ARa(x00) |R[A] TargetAddress | X|A| PECByte |N|P|

[ ] controller to Target S = START, P = STOP, A= ACK, N = NACK, R = READ

I:I Target to Controller
&l 7-15. ARA 4 B i

ARA H ZhHERG 0 N ARA BT B % B S . ARA B R/E< ik A M4k - SMBA B A MBI H-H
FresfF i) PMBus® Hitk. ARA SEHUSTH B % H br a2 R B H HhE O 284 . 24 B bRas i i ARA S2EUR
BRI SMBA 55 . MELZk L% E T SMBA Hif s —A B AR s s sh iR 15 H bk, SMBA 1558 2%

TPS1689x B SMBA {55 (1177 A2 4% ARA SEHUN 7272 (P A #iba i L e B ARA B EhIERIAL . P IR H A7
AT BRSO B B LR A i SMBA 6k , BRI EHLANZEF & tH CLEAR_FAULTS 4 LA
HEx ARA BalfEhS. XA NYE 38 F - SMBA S5 F 10 H IR 70 R ek, BIAEAR 58 ARA BEHCH 2 itk

7.3.14.7 PMBus® 4%
# 7-6 L7 T TPS1689x HL 1Rk 22 3 ## 11 PMBuUs® i & 5115 .
* 7-6. TPS1689x PMBus® %4 5%

RS | e
IR R i UiEg PMBus® ¥4 BINME | E3E5 % | EEPROM
Pepoger |
1 oth | e R 4 T 4 PEC [3EHUS A1 | 0x80 FER | FEh
CLEAR_FAULTS [03h | PERTTIEIEIRRE  (pwwpec rt |mEm | REm | R
RESTORE_FACT - AR B SRR | e .,_ . .
ORY DEFAULTs | 2" |## St B HiEHE PEC 771 it RER | A
STORE_USER_A . Vo Tic B AE A5 F) NVM/ N e . R R
L 15h Pt EEPROM Kk PEC KTy NEH ANEH ANEH
RESTORE USER (£ NVMEEPROM sofrif | B | |
L 16h | g R P R G E TR | PEC 0 | Em e | e
- HiEn
950 9 £
BB_ERASE Fsh | zgw EEPROMIIRE | i PEC Wt | |Fomfl | Fosf
FETCH BB EEP A EEPROM &35 ELE . ) )
- - F6h &g JiEH PEC =T & & &
ROM Pl S 85551 T i g ANidE
CLEAR_BB_RAM |FCh P58 % bbox RAM 1N 2% RikH PEC [Ty AidE AiEH AiEH
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% 7-6. TPS1689x PMBus® i 45% (4)

fEtE | FRfBAE
fir &R R Ut B9 PMBus® ¥4 BiME | k3EH % | EEPROM
HEAEH B
W7 el i ) -
POWER_CYCLE |DS%h Pl RETRY_CONFIG #7847 | K% PEC ({73 A& NEH [ AEH
YR EIR I B ¥ B
4 OPERATION 0
MFR_WRITE_PR POWER_CYCLE #i4. &
= - F8h s N  PEC (RS N 5T | 0x00 S5 S5
OTECT il 222738 NVM A EEPROM Gitd HIEEU B N | Ox ANiE ANiE A
Je AR F B R
CAPABILITY 19h B SZHEIR) PMBuUs® i Hi PEC M3z 15 0xDO0 Y N
STATUS_BYTE  |78h I KRB BT Hi PEC Bz H 18 FmE X N N
STATUS_WORD |7%h TE R AT i PEC MY A5 X N Y
STATUS_OUT 7Ah JEN OUT BZ&RA W PEC M BUT 1y E N N N
STATUS_IOUT 7Bh REN OUT HUIRA i PEC HiEEU 4T Fe5E N N
STATUS_INPUT |7Ch HE IN SRS W PEC [fiszi s Fesg L N Y
STATUS_TEMP |7Dh FEM BRI Wi PEC [ iszi sy Fesg N N
STATUS_CML 7Eh B WE. NTE. RS 5 PEC FOi 7Y FemE X N N
STATUS _MFR_S . X . " R .
PECIFIC 80h B R T34 M ReR A5 Wi PEC HBzEU 1 Hesg X N \%
STATUS_MFR_S
PECIFIC F3h pRel] HoAlRysE TSR iR |7 PEC MR 0x00 N N
2
1S RgAN 7S
PMBUS_REVISIO -~ PMBus® Mg | #1111 #5531 " o
N 98h TR TR iy PEC HUEEEU7 1Y 0x33 Y N
1.3
i / s NP
MFR_ID 99h & —— T: PEC ¥t 2 A~ — v N
™
e s N
MFR_MODEL  [9Ah  |iii 58 4 47 T " PEC MBI 8 ™F |urps1es0x |y N
H
i 2 S N
MFR_REVISION |9Bh N BAEABIT FRA jj: PEC M1 s 0x01 Y N
hE]
READ_VIN 88h M LIPNGERES Wi PEC [fiszH s Fese L N N
READ_VOUT 8Bh TE R iff PEC iU HE X N N
READ_IIN 89h M LaPNGERY i PEC (i E Fesg L N N
READ_TEMPERA ) . o e
- 8Dh I IR H PEC HO:HL T FesE X N N
TURE_1
READ_VAUX DOh I LHEL e DL PNV H PEC ByzHL T FmE X N N
READ_PIN 97h M [ZARRTIPNGEN Wi PEC [#iszH Fese L N N
#: PEC fii 6 4
READ_EIN goh |l Z AR orEcH PO T | g N N
T
READ_VIN_AVG |DCh |i&jl B TPNGIVIY Wi PEC ffiszi Fese L N N
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% 7-6. TPS1689x PMBus® i 45% (4)

fEtE | FRfBAE
fird 2R R iEg PMBus® % Bi\ME | E3E5%k | EEPROM
HEAEH B
READ VIN_ MIN |[D1h  |3&E}l BN L H PEC i T FE S N N
READ_VIN_PEAK |D2h B [k PNGENaS W PEC [FiszH Fesg L N Y
READ_VOUT_AV . e .
s DDh  |5Eq ST L L W PEC HyizE T FemE X N N
READ_VOUT_MI . - R .
N DAh  |3Em T/ N Y LR W PEC ByzHL T FmE X N N
READ_IIN_AVG |DEh JEN PN LR i PEC M HUT HesE X N
READ_IIN_PEAK |D4h FEM LG i PEC iz H He5E L N Y
READ_TEMP_AV . _ ) . .
s =" |D6h FE T BRI H PEC HyizEL T FemE X N N
READ_TEMP_PE ) . o L
AK D7h  |3&W BEPF I IR T Hi PEC By HL T FmE X N Y
READ_PIN_AVG |DFh TE AL NGV # PEC M HUT Fesg S N N
READ_PIN_PEAK |D5h M WA B N\ FELUE i PEC [fiszE Fese L N N
READ_SAMPLE _ v ity PEC LSz 64 4> .
- — |osh  [sEm ADC LRI TPECHIENSA T |y N N
BUF sy
e i AN
READ_BB_RAM |FDh  |i&jl T RAM 78 ﬁ? PEC MR T 45 Fesg L N Y
H
READ_BB_EEPR i PEC {3 16 1
-Bb_ Fah  [3E £ EEPROM W% 8 PEC MBRA6 |y N Y
OM FAY
BB_TIMER FAh B Lol ARt Hi PEC [fiszH HE L N Y
&%t ADDRO = JT A1
PMBUS_ADDR |FBh  |fii® ADDR1 = & % B H PEC RIEHUS N7 |0x40 Y Y
PMBus® £t
VIN_UV_WARN |58h Wi & BONR R A W PEC HyBU/ S N7 |0x0020 N N
VIN_UV_FLT 59h [T AN IR e e R L ity PEC M HUE NF | 0x001F Y Y
VIN_OV_WARN |57h Wi & O R A # PEC HUEHU'S N7 |0x00A4 N N
VIN_OV_FLT 55h fic & A NI e e e R L ity PEC HIEEUE N5 |OxO0AF Y Y
VOUT_UV_WARN |43h i & it R A W7 PEC HHU/ S N7 |0x0020 N N
VOUT_PGTH 5Fh  |fipE WIRIEFRERHENTEN | pe6 wigmus Az |0x001D Y Y
i tH R
OT_WARN 51h it B e RAELSRME W PEC WEEHUS N | 0x007C N N
OT_FLT 4Fh W7 o b ) (1 # PEC MiBU/E N5 |0x0084 Y Y
PIN_OP_WARN | 6Bh W= NI FL A A ity PEC U/ N | 0x0055 N N
IIN_.OC_WARN |5Dh |fii® g NI 4 R W PEC HIBUS N¥  |Ox007F N N
R e S
VIREF EOh  |RE TR |y pec s oc2 (v Y

Product Folder Links:

Copyright © 2026 Texas Instruments Incorporated

TPS1689

English Data Sheet: SLVSHO1


https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

i3 TEXAS
INSTRUMENTS TPS1689
www.ti.com.cn ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025

% 7-6. TPS1689x PMBus® i 45% (4)

it | i
fr & 4K R e e PMBus® %4 BME | kdkssk | EEPROM
A |

QE)D(ZI'IZ“/AEPE/CLK/ Eth  |mE AUX/EEDATA/GPIO2 5 # PEC IHEIUS AT |0x00 Y Y
PO AUX/EECLK/GPION 3ljgsea | | oo AT

ﬁgBA—FLT—CON E2h  |mm SMBA/FLT 31 AL 7 PEC i30S A5 | 0x00 v v
ALERT MASK  |DBh |mH# SMB 54t B W5 e # PEC HUS AT |0x0100  |N N

FAULT MASK  |E3h  |W® FLT B o # PEC [WBIUS A |0x0000  |Y v
DEVICE_CONFIG |E4h | SRR B # PEC MIUS A7 |0x1400 Y Y

BB CONFIG  |ESh  |m® mERE # PEC (15U A 515 | 0x00 v v
OC_TIMER E6h | WAL T 23 # PEC U5 A1 |0x14 N N
RETRY_CONFIG |E7h Ml & HahE A E i PEC HIEeI/ B NF41 | 0x84 Y Y
ADC_CONFIG_1 |E8h |mH ADC il i # PEC U5 A 511 | 0x00 N N
ADC_CONFIG_2 |ES9h (iR ADC it & it PEC HIEH/ S NF45 | 0x00 N N

PK MIN AVG  |EAh |m® W /5 M O # PEC IEHUS A 511 | 0x00 N N
PSU_VOLTAGE ECh iR PSU FrFxHLE itr PEC MIEHU/ S NFF5 |0xA3 N N
INS_DLY Fonh  |m® IR # PEC U5 A 515 | 0x00 v v

IMON fifs ke |F2h | IMON {2 HUE AT 0x00 v v
LOAD_IMON_OF |\ |, - 0300 y y

FSET

7.3.14.7.1 PMBus® #4 #i# 403

7.3.14.7.1.1 £8/E (01h , EB/GAEF )

OPERATION £&—% PMBus® ¥rifEdn 4 , FHT454 ENJUVLO SIIMEINES |, 6B TR 2 NS FET. i%
A Al TE ML SR IS 8o A %?ﬁé 622 . eI T e R i & S B S EEET R AR 22 .

Ly 48 ] PMBus® 32HUEL B N 7 il
2 7-7. OPERATION 4~ BA

fir 2R B il BRAME pil|
Ji
1 E8 H L ORI 2256
7 S it o
1 E3GEPN
0 LA WL ORI 2256
8
6:0 RESERVED 0000000 ANEH 0000000
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&

o HEPATIA A AT, MSEKRIE T 7.3.14.7.1.10 54 LU S | By b AN il R B S ERE . iR
WP# 5] g R A% , 'S U5 R AF )2 g 5e 225 H , Bk MFR_WRITE_PROTECT w447
o

s SEki% OFF fr % ﬁﬁnﬁ ON 14, BHilEFRIRAS A7 2% F 10 BTG i AN 4 o6, 1 DR e e i 2 D T
Ja , k% ON éﬁ STEBRIRES %ﬁ?

+ OFF 7%?H%u$§authﬁﬁz% (QOD).

7.3.14.7.1.2 CLEAR_FAULTS ( 03h , XXEFH )

CLEAR_FAULTS & —%#nifE[t) PMBus® 4 , FI TS A B8 S . WlE JORESH & | I SMBA F5 L
. IRAEHAT CLEAR_FAULTS nwﬂj‘ﬁﬁzﬁﬁiz%g%%ﬁwﬁﬁﬁ ] SMBA 15 5 Al e L L R EH B AL |, 5L
FREAR TG TR B AL, Bk 1Y CLEAR_FAULTS fir 8 A 2= S 30 TR Ky 22 78 BT ] ﬁ&ﬁﬂﬁﬁ?&ﬁﬁf%%‘ﬁ
S, Eﬁﬂ%%#%ﬂziﬁ bR, wAudEst & H OPERATION OFF 14 5 &t OPERATION ON 4 , sk H
POWER_CYCLE 4 , si# @il A Ei PR EH SEE TR 2. a4 X2 & EEPROM Y?ﬁ%‘%l’ﬁlj\]@&ﬁ
%uﬁﬂ

Lan 48 PMBus® RIZFTMN. EELmASHEETT . oS AR Ems.
Z1E

T B AERRRZ$E i h B LG K% CLEAR _FAULTS @4, LUSER WAL R AR S A7 28 T vl g %
B R AR AT . X AT R SMBA TERL.

7.3.14.7.1.3 RESTORE_FACTORY_DEFAULTS (12h , XZXF¥ )

RESTORE_FACTORY_DEFAULTS /& —%#5# ) PMBus® 4 , I T AT E RAM 22895 L B EE A
HASAERNE . 2 STATUS_MFR_SPECIFIC_2 ZFf7ssti INIT DONE {7 , AR B W] aa L 2 75 CL RN 58 il o

bdn 48 PMBus® KIEFHML. &A ar & T LS NS4,
&1

EPATH A A 200, M RIZE 17 7.3.14.7.1.10 a4 UURBLEs 4 |, By A sGR i & I S87E. Wik
WP# 5| JHBE LA |, WS ks e i 2 T e 25, e 45 7.3.14.7.1.10 @24 3%

7.3.14.7.1.4 STORE_USER_ALL (15h , X&5# )

STORE_USER_ALL 2 —%#ri#fE ] PMBus® 174 , H TR L E RAM 7481 N &5 AN H 25 H 1IHE 5 R ML
B g (NVM) 8 EEPROM fiE . TPS1689 7 NVM HFAN (6) N IR gRARAAAER |, F P nl A A X L A7 i
MR XA E .. WRMERE , e BN NVM 7651 1. W NVM gk 1 Egfe |, &
EARRFERE LR RSN NVM 1751k 2, DUEEHE | BRIFTE 6 MMAfk iR gmiEse e,

WS EEPROM o] HIFEAT THECE |, WA AUESE K H STORE_USER_ALL 4t (7) &k, LMEEWIIG R E I
(B ¥ PC B 25 A7 A D A7 2 758 EEPROM 156 2 T . WG ESERUE |, J5 45 NJME EEPROM R 75 & H
STORE_USER_ALL 4Rl a] nJ & 47 i H s

Lir & H PMBus® KIEF Pl WA HEHET. ke hRE5m4.
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&iE

o A PATET R SE K% MFR_WRITE_PROTECT 4 U@ 8844 | b7 1573 il & 5 N4 . i
WP# 5| IR A , WS 5 DK AR R 2 T 52 425 H | el MFR_WRITE_PROTECT 4%
R

- FHEEL(E DEVICE_CONFIG F 174X B EXT_EEPROM 73K & 4 EEPROM. 4t | iXf&
I E A ARSI (4) A GPIO I (2) 4NiE 4ihfic B EECLK A1 EEDATA K5 .
PRIXTH (2) ANk T GPIO 5| 143 75 9 B % 32 B B B AR _E ) EEPROM IR s 51

« % STORE_USER_ALL #r& ATl , M) %5 7.3.14.7.1.18 %ﬁ%&qﬂa’] MEMORY _FLT fi74x#% %
B TI @K% STORE_USER_ALL #r4 J5iHl STATUS _CML #1788 , DAIGIEI = A R,

* TPS16890 HL TR LI 4L/ (6) NNk gmfE (OTP) NVM ﬁﬁ%‘ﬁiﬂ%?%)jﬁﬁ il
TPS16890A H, {6 2224 1 (5) > OTP NVM FE#fAk. f iR A s Fl 445 EEPROM |, NI7E K 3%
STORE_USER_ALL fix4-2 1 , FH P Mg i STATUS_MFR_SPECIFIC_2 FFf7#s i
CONFIG_NVM_STAT fi7. , ffifr&/bFH — A WEE NVM FAG R mT H F9nfe

7.3.14.7.1.5 RESTORE_USER_ALL (16h , XZ%% )

RESTORE_USER_ALL & —/Mr#Ef] PMBus® 4 , H T ELAE RAM ZFEBMUIGBH AN NVM B
EEPROM szl I - g A2 £ fE

Uar & PMBus® A5 . WA Mar & IR 7. i N A 54
v ELE I 1% i 4 B R 4% B DL I 3004 T

o WHREX NVM f7#K 2 B T9RFE | 20K MAAAEIR 2 SREEGE . a0 11545 B R 36 AN 5 AR A7 1 S 46 1 36 Fn
=, WS NVM A [ EC B IR BAH N 1 7 A7 a8 o an St WP# 5] BRI | U055 5 in) K 70 05 4 J2 T 5 5
425H] ) I MFR_WRITE_PROTECT #4158

o BETROR, WIREIRAT 7.3.14.7.1.4 FTiRERE 74 EEPROM |, HEEREN EEPROM (K5 2 TR AAAEA 20
BLE SO, B 2 EEPROM 55 2 TUSEHUCEE . a0 ST 5045 30 A RS 56 AN 5 47 il PO RS 36 Fn— 25, T
EEPROM H [FIBC B {51 Bl A5 4 B 83 A I e B A7 88+ o

o IR NVM (7R 2 Rgafe , PRI NVM AEfER 1. iR 5548 B IG R 5 76 ARSI A — 25, <
# NVM o (B N4 DA B 2 . Wk NVM FE651E 1 3T | Srese b s b BRAE .

&E
o @A PUTRIRSE K% MFR_WRITE_PROTECT 4 LLR4 28 | 17 15 2 5l % 11 5 N4 A .
. &Ex STATUS_CML Zif7#s ) MEMORY_FLT £i7LL }2 STATUS_MFR_SPECIFIC_ 2 Zifrgst i
INIT_DONE f7. , LUS &R UG 2 75 R 56 o

7.3.14.7.1.6 BB_ERASE (F5h , Ri%#%)
BB_ERASE /44 THliE M4 , I TH7% EEPROM % 0 7 ( /A B A ) AL Z (0).
tam & PMBus® KIEF il WA a4 MERETT. kind AR EmS.
HIE
tir AT BT 56 438 MFR_WRITE_PROTECT & LUEEIEHT , Bk A aR ik 105 N 38 4E.

% WP# 5| I R AR, 'S vy 1)K 72 B 2R J2 T 9 5 225 H , B MFR_WRITE_PROTECT w4 G
o

7.3.14.7.1.7 FETCH_BB_EEPROM ( F6h , X% 7% )

FETCH_BB_EEPROM & —4%5 & THl&ri i dr 4, F K 4ME EEPROM ( 55 0 71 ) 192 SN & Ik 2 451+
WS B T A 7!&): , AT LU A READ_BB_EEPROM firA-iE it PMBus® [A]i523X 611 .
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o

i & PMBus® A0 71 ihill. WA L& MR 777 i WA 54
7.3.14.7.1.8 CLEAR_BB_RAM ( FCh , XIXF7 )
CLEAR_BB_RAM fii & /& — %%E?ﬁ%mﬁﬁﬁﬁé Hﬂ?nal?f** RAM JfR LN A E N ERE . X2 AEH
PMBus® KI&F T s sl iy , A FEEE tin S N R 5w
HiE
L @PATHTRLE K% MFR_WRITE_PROTECT & M#BIAs 1 | By IR RSP EER MR 105 AR 1

% WP# 5| B R AR, 'S iy IaDKs 78 B 2R 2 T 9 e 422, B MFR_WRITE_PROTECT w4
o

7.3.14.7.1.9 POWER_CYCLE (D% , X*X5¥7)

POWER_CYCLE & — %4 THIER S , ATEERExRMHEIE LA, T#EHA RETRY_CONFIG &1F
P AR . Wﬂtﬁﬁé\ﬁ?aﬂ%ﬁ%ﬁﬁuo PARRES M T ERNBRIFALL . A | Zm A2 QOD
(PR A H R, ) HLH RO e H S AR A T R . i AR I R R e A, SRS K R IE R IEAT .

Ut A PMBus® A& 5. BOA LA MBI . thar & A A 54

&

o @A PATETRSE K% MFR_WRITE_PROTECT 4 LU 844 | b7 1L 2 il & 5 N . i
WP# 5| s A% , W'SV5 a4 B et se 422/ , 1 MFR_WRITE_PROTECT w457
o

o R AR DN B S mummﬁm POWER_CYCLE 4 A2 i 28 F RS . tban 4 2 A v
# CLEAR_FAULTS 4.

7.3.14.7.1.10 MFR_WRITE_PROTECT ( F8h , £/ 5 F7 )

MFR_WRITE_PROTECT J& — 4@ THli&E a4, H T80 BB it & & 745« NVM F1 EEPROM (¥
wo, LAy Ak = Ah ECR fi & B PMBus® %%M’EEE&%%#@BEO B 2 B 1k % OPERATION .
RESTORE_FACTORY_DEFAULTS . STORE_USER_ALL . RESTORE_USER_ALL . BB_ERASE A
POWER_CYCLE %54 il , PABG 1R B AR ik i) PMBuUs® 5 #/E B U8 PIR S . #F7E L sl s FH T H
LE&F%U\%%%‘HE%*

b A3 PMBus® #2EL B S N5

BHRmaaSaEE — N EdE T, PR A7 T — (1), FE—AN 5T XA 0x0100010 #HUTECK) 7 7%
f. 7E MFR_WRITE_PROTECT %4745 N\ OxA2h £f#4i#4F. 7 MFR_WRITE_PROTECT # {85 A
0x00h 24 2 23 1F o

ZE
+ {E MFR_WRITE_PROTECT %1785 A\ 0xA2h B 0x00h LAAR KIHHs 715 A2 B e e () 4t IR
A, LR CML £5i%IF 1 B STATUS _CML ZifEas () INV_DATA fi7.
o WS WPH# SRR, WS U5 DR AERE R 2 T e 225, e MFR_WRITE_PROTECT &%
TR o
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% 7-8. MFR_WRITE_PROTECT 14 i} B
P LK IS L BRIME Vil

fic B 75 A 25 /INVM =5[]
7 UNLOCK 4

fit & A7 25/NVM 75 []
T AR

i B 27 25/NVM 28]
CBiE

fic B A A7 AR/NVM 25 (8]
SR 0000000
il & 2 A7 25/NVM = [8]
0000011 g , 53 FHE
(A

ELUEYN

0000000

6:0 PWD 0100010

7.3.14.7.1.11 CAPABILITY ( 19h , e =7 )
CAPABILITY /& —ZAr#E PMBus® 14, SUIFENLRSH & PMBus® #8311 — L HETh g .
L & PMBus® BB il A — MR 75 1k Xk 7-9 R,
# 7-9. CAPABILITY /7833 BH

L 17A 2R & PiHA BRIME L]
B R
(PEC) %7#
7 PEC %#§ ; 1% PEC
1
0 A PEC
RA LB/
00 100kHz
6:5 Y344 01 400kHz
10 BEEL
10 1MHz
1 1R B A
SMB Z<7R/ 2 1R i p 1tk
o H L FF
4 SMBAIARA 1 % SMBA/ARA
1
0 A SMBA/ARA
3:0 e 0000 e 0000

7.3.14.7.1.12 STATUS_BYTE (78h , IEEF7 )

TPS1689 58l T 5 H 1 LRI 22 /3 F YRI5 H B A X I T PMBuUsS® R& 788 . K 7-16 Ton T TPS1689 Ik
DAL AT WL o
STATUS BYTE /& —Mr#ER PMBus® fir4 , FI TRl —NFWHHME R, S oeBE i il s .

b 48 A PMBus® 12U B
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BUERRZ AR T IIAL |, BAUEIERRRE R | IF B ENE R E8 K% CLEAR_FAULTS 4.
% 7-10. STATUS_BYTE 77521t B
fir F4s 1 B BRNE e iz
AL WA
7 BUSY 1 AT
0 2N
FET )it

LA FET Mtk
6 FET_OFF IR 5%

L H M FET ik
Licezi)

5:4 TRE 00 (N 00
VIN X/

K VIN UV #
3 VIN_UV_FLT 53

0 BiAF

AR E] VIN UV
o=
L HAL
STATUS_TEMP
1 FARPOEES
2 STATUS_TEMP b
STATUS_TEMP
0 AP REER
AL
g HIFkZH
STATUS_CML %
1 17 O B A
7.
STATUS_CML %
0 TR REEA R
VA
RAETH7:1 BT
B A LA A

NONE_OF_THE_

ABOVE KA 71 H 0 S
0 S DA )
1

1 CML_ERR

7.3.14.7.1.13 STATUS_WORD (7% , $2¥ )

STATUS_WORD & — kbRt ] PMBus® fir2- , FH 3% [31 PAN 2715 A5 S5 DA B R PR s 22 i B S 1 22
I 4-fd ] PMBus® 287 Wil

BHRRRZ A A TPAL | DAV RIRE R | JF BRI 8 K4 CLEAR_FAULTS fir4-.
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STATUS_WORD W15 STATUS_BYTE fré Iz Festlf. B 7-16 1 & 7-11 /487 STATUS_WORD
FABMHNE.

STATUS_WORD (79h)
High Byte Low Byte [STATUS_BYTE (78h)]
UNKNOWN BUSY
RESERVED FET_OFF
RESERVED <«——————— ———————————> RESERVED
PGOODB <——— RESERVED
MFR_STATUS <——— —————> VIN_UV_FLT
INPUT_STATUS <—— ——> TEMP_FLT
IOUT_STATUS CML_ERR
OUT_STATUS < s UNKNOWN
[7]6[s5[4]3]2]1]0of7]6]5]4]3[2[1]0]

STATUS_OUT | | T A A STATUS_CML
Register (7Ah) Register (7Eh)

STATUS_IOUT |,
Register (7Bh)
....................... STATUS_TEMP
Register (7Dh)
STATUS_IN ey .
Register (7Ch) g

STATUS_MFR_ STATUS_MFR_
(S =1 (0| =[O P2 — SPECIFIC_2
Register (80h) Register (F3h)

& 7-16. IRAEF RS ALE
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% 7-11. STATUS_WORD %77 58% 5
P LK IS L BRIME Vil
OUTPUT #lE ik &

STATUS_OUT #4744
15 OUT_STATUS rh B A R

STATUS_OUT % f£ 488
S BB AL
1OUT #fsits
STATUS_IOUT %7
14 IOUT_STATUS LR A NI SR A
STATUS_IOUT %1%
s B A AT
INPUT #/RE
STATUS_INPUT %72
13 INPUT_STATUS AR BB A
STATUS_INPUT %4
AR E BB A
FEIE T BB
WA B
STATUS

1 _MFR_SPECIFIC %
12 MFR_STATUS 17 28 v B AT 2
STATUS 0
_MFR_SPECIFIC %
FRPRERBEEN
fir

W IE 7 KA

1 PGOODB 1 PGOOD & N3

0 PGOOD & A %
10:9 e 00 e 00
RIET AL 15:1 HETSY
LA
KRAAL 15:1 FFH
HIE A LAA i i
7:0 5 STATUS _BYTE % #7424 )

0

K 7-17 &/~ T STATUS BYTE %if7-%%. STATUS WORD 217 28 F B VRN (IR AS 2 A7 28 2 TH] R 56 2R
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IRYEIX LA P E S, TNUAT CLIE I B OE 2 PR wF A7 48 RIS 5 2 WA -

STATUS_MFR_

SPECIFIC_2

-
o

RESERVED

-
N

RESERVED

-
w

PGOODB

-
N

SPFAIL

-
e

SC_FLT

-
o

OC_DET

©

EIN_OF_WARN

VIN_TRAN

EE_DET

EE_PROG

AVG_DONE

VIN_CABLE_FLT

RETRY_REC

POWER_CYCLE_REC

o|=|N|w|s|u|lo|N| e

INIT_DONE

CONFIG_NVM_STAT

STATUS_TEMP

OT_FLT

OT_WARN

RESERVED

RESERVED

RESERVED

RESERVED

RESERVED

o|=2IN|w|~lO|o|N

RESERVED

STATUS_OUT
7 | RESERVED
6 | RESERVED
5 | VOUT_UV_WARN
4 | RESERVED
3 | RESERVED
2 | RESERVED
1 | RESERVED
0 | RESERVED
STATUS_WORD
7 | RESERVED 7 | OUT_STATUS
6 | RESERVED 6 | IOUT_STATUS
5 | RESERVED 5 [ INPUT_STATUS
4 | RESERVED 4 [ MFR_STATUS
3 | RESERVED 3 | PGOODB
2 | RESERVED 2 | RESERVED
1 | RESERVED 1 | RESERVED
0 | RESERVED 0 [ UNKNOWN
STATUS_INPUT STATUS_BYTE
7 | VIN_OV_FLT (Lower byte of
6 | VIN_.OV_WARN STATUS_WORD)
5 | VIN_UV_WARN 7 | BUSY
4 | VIN_UV_FLT [rrreeeeeeesseessy 6 | FET_OFF
3 | RESERVED i 5 | RESERVED
2 [ oC_FLT ; 4 | RESERVED
1] OC_WARN [ - 3| VIN_UV_FLT
0 | IN_OP_WARN 2 | STATUS_TEMP  |-eeme
1[CMLERR |
STATUS_MFR_ 0 | UNKNOWN
SPECIFIC
7 | FET_FAULT_GD
6 | FET_FAULT_GS
5 | FET_FAULT_DS
4 | BB_LRAM_FULL
3 | SOA_FLT
2 | EXT_FLT
1| CMP2_FLT
0 | CMP1_FLT

B 7-17. REFHERICE

7.3.14.7.1.14 STATUS_OUT (7Ah , $EB#77 )

STATUS_OUT & —44r#ER] PMBus® fin4 , Bk [El— M ARIEIE T, W3k 7-12 AR,

Iy 4-ff H PMBuUs® S2HUF 15 B

LERRZ ST IOAL , MAURTERR R E S |, I th AL 4% A% CLEAR_FAULTS 4.

% 7-12. STATUS_OUT FFER

STATUS_CML

INV_CMD

INV_DATA

INV_PEC

MEMORY_FLT

RESERVED

RESERVED

RESERVED

oO|=|N|w|~lO|O|N

OTHER

fir Bk B B BRIME v}
7:6 R 00 {R- B4 00
VOUT X /& &
1 T VOUT UV &5
5 VOUT_UV_WARN IR B2HL
0 At VOUT UV & °
B
4:0 1REq 00 e 00
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7.3.14.7.1.15 STATUS_IOUT ( 7Bh , [EEF7)
STATUS_IOUT & — %45 PMBuUsS® 14, Bk El—ME& WA RIS 71, Wk 7-13 R,
% 7-13. STATUS_IOUT H 7783 B
Az £ Uics L] BRME G|
7:0 TR 00000000 o] 000000000 Y

&
G P g AR LS S AR, DR B i w7 as I T AL, 1§55 STATUS_INPUT 2747 & LA
PHCRE R -

7.3.14.7.1.16 STATUS_INPUT (7Ch , z‘fé@??ﬁ)
STATUS_INPUT & — xR PMBus® fir4 , AT IREI S AHBEE. R AR IR RFPIRERE , Wk 7-14
TR
M4 8 PMBuUs® 52 BUF T il .
LERRZ AR HIAL | DA BRIRZ M | I FE N HI K iE CLEAR_FAULTS 4.
% 7-14. STATUS_INPUT 172885

Rr 47K & L RiME Vil

VIN i /4

I VIN OV i %]
7 VIN_OV_FLT I LI

AR VIN OV Hf
B

VIN i/ %5

it VIN OV &5 ¥
6 VIN_OV_WARN = BN

A VIN OV &5
B

VIN X /%2 %

I VIN UV & 3
5 VIN_UV_WARN & LI

AT VIN UV 4
HE
VIN X [E 4ef

I VIN UV b )
4 VIN_UV_FLT & LI

F#g VIN UV iz
B
3 i 0 TR R 0 B
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% 7-14. STATUS_INPUT FF853i80 (4)

A B UiA UL RIME Vi I
LTS (TR

N B I R
W BB ( TRIAR
), BIERIA R
2 OC_FLT R I A W R S BEEL
(Fak) | 0
OC_TIMER 5 53
LI ER i (10 RO T
0 R RIME , 2%
OC_TIMER #y]
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# 7-14. STATUS_INPUT 28 Ui8 (42)

VA B & ViBH BiIME il

TR (TRIGRIE
W)
q OC_WARN ] %5$mﬁﬂﬁm% —
45 BB o
0 0N BRI TF 3o o
45 BB
T F R
] i A JoT Th e e 4k
0 IN_OP_WARN W 0 B
0 S N\ Jof o 2R 4
45 BB

7.3.14.7.1.17 STATUS_TEMP ( 7Dh , $£HFF )
STATUS_TEMP 52— %45 #EM] PMBus® 4, F T3k [0 5 i Bl B AV 35 A QPR AR &, ik 7-15 th iR
b A8 F PMBuUs® 32 HCF il .
EEBRZ A AT, LAVRTEBRIRZ M |, I i RS2 K% CLEAR_FAULTS 4.
 7-15. STATUS_TEMP 7758451
A ¥ 1 B BRilE Vil
i B

A P I T e
1 Kt (TSD/

7 OT_FLT OT_FLT)
AR AR T T #i

0 R (TSD/
OT_FLT) -

AL e i P
6 OT_WARN = bR
PR IR T I
A
5:0 N 000000 1784 000000

0

7.3.14.7.1.18 STATUS_CML ( 7Eh , éfi??#)
@WWSLML%—mﬁ@mPM&MDﬁ%,% R SIEAE . B EAEAE 8 SR AR R PR ARE |, Wk 7-16 Th
7No
A A8 FH PMBuUs® 152 B M.
EOERRZ TP IOAL , AUSCTHRREZ W | IF ARSI k% CLEAR_FAULTS 4.
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% 7-16. STATUS_CML 7728380
VA B & ViBH BiIME il
WA
] WCEITE AU 2 3 5 1
7 INV_CMD S 0
: B 302 ST R
S
HHWE
; BB AR 2SS
6 INV_DATA IEE/ 0
0 Pl B R B
OE e
BT R A
5 INV_PEC 1 PEC %k 0
0 PEC @it
P 1A B

WAFAR SR - OB

PIAE AR TERL (28R

B, BE

4 MEMORY_FLT 1 STORE_USER_ALL

o

RESTORE_USER_A
L i 4R

0 TE A 25 G i e
3:2 ey 000 e 000
KA T A LA

1 NONE_OF_ABOVE SR IIIE {5 0

0 R T 5
L SH i 15 b

0 it S NEelilEr{ 0

&
IR 7E ALERT _MASK 277288tk B CML_ERR , Il SMBA {5 S AT fE<x K CML i f& 1 B A 2.
W R — ééﬁtﬁ%/\ PMBus® #14 , TI @i 7E ‘3 TPS1689x JE 5 I B il CML_ERR , JETERT
B H AR ) BEd S . X ] PARG 1 TPS1689x T2k F HAh #3472 £ i) CML #f= ks SMBA & N1
o

7.3.14.7.1.19 STATUS_MFR_SPECIFIC ( 80h , B Z# )

STATUS_MFR_SPECIFIC f&—%FrifE ) PMBus® 14> , ‘& 3R [ #1138 p e 2 FPIR (S 2, gk 7-17 R,
b 41 F PMBuUs® 3B Bl

BE Rz A TR, AU BRI R bR | I i AL H 85 &% CLEAR_FAULTS fir4.
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% 7-17. STATUS_MFR_SPECIFIC &5 4t

fir &K I8 YEBH RME vl
FET a7y
7 FET_FAULT_GD 1 IR AR b
0
0 TR A i
FET #tfra6%
6 FET_FAULT_GS 1 M
0
0 TE AR b
FET #2678/
5 FET_FAULT_DS 1 IRUR G e p
0
0 TEIR A P
BB RAM HEH 7K E
4 BB_RAM_FULL 1 gk Tk (7) BF
0 "
0 £ (7) AE R BEHL
FET SOA 1t &
] SRR T SOA BRI
3 SOA_FLT iniEag!
0
0 FET 7£ SOA RNz
17
- SWEN 5| ik
1 HEEBER P ) — 3%
A1 B AR T 5% A
2 EXT_FLT 0
SWEN 5| At - Bk
0 B ) S S 41
R
1:0 e 0 R 0
7.3.14.7.1.20 STATUS_MFR_SPECIFIC_2 ( F3h , 5% )
STATUS_MFR_SPECIFIC_2 & — A ili&iE H g X4, FATREWEER 7-18 R IRRESE B
b 418 PMBuUs® 2 HUF WX .
EHERRZFF AP HIAL | WASE BRI Z % | I AL H] 8% K i% CLEAR_FAULTS 4.
& 7-18. STATUS_MFR_SPECIFIC_2 #7728
fr KR i1 BiBA B RME Vil
15:14 1553 00 e A& H 00 BEEL
PGOOD &
13 PGOODB 1 PGOOD 1 i1 F gEing
e 0
0 PGOOD & H T
B LG (ILIMY
IMON/IREF)
12 SPFAIL 5
1 HoTIB) ¥ 5 S b
Bt 0
0 AT 1 B 5 o

56 FEXIFIRIE

Product Folder Links: TPS1689

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLVSHO1


https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS1689
ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025

R 7-18. STATUS_MFR_SPECIFIC_2 &35t (42)

fir

B

(=1

L]

RS

BRME

VilA

1

SC_FLT

i g
7R 6 o R

A 1oL e e )
B

BiA7

10

OC_DET

T EL T (TR
FIFZELRE )

O\ B R
Wb R 5
OC_TIMER %3
i

BRI T IR
AR R

A

EIN_OF_WARN

EIN &7 st
EIN #7172 CL

EIN 27774 A

TRE

&

EE_DET

455 EEPROM £%

EoRUIESIPAN
EEPROM

A F 51
EEPROM

BiAF

EE_PROG

S48 EEPROM %/
41 EEPROM
e

41 EEPROM >
i

BiAF

AVG_DONE

TN
T SEE 5

YIS IEAEHEAT
i

Sert

B

VIN_CABLE_FLT

TN YA T
I ) i 2 A

A ) HR L e

BiAF

RETRY_REC

L TR
Sl B A E
N GG )

1EH B, RIS
AR HEhE B
bR E

BiAF
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R 7-18. STATUS_MFR_SPECIFIC_2 &35t (42)

£ HHR & L] Hr B RME Vil

FHl | S
M T L
POWER_CYCLE_ e

REC b, B it 0
0 i M e L e
s

TSI RS
AR S
B, BT BRI BCE

1 INIT_DONE fi s B E] y E
RAM i1 o 0

WA IR AR TE
154

B & NVM
CONFIG_NVM_S e i
0 1 AT HEAT i A
TAT S 0
0 AT e

7.3.14.7.1.21 PMBUS_REVISION ( 98h , 3B E7 )
PMBUS_REVISION & —2#r#Ef] PMBus® 4, Fl TR [l 844 B () PMBus® bRk A o

A G — IR . Bits[7:4] f8 R B TS 1) PMBuUs® FUTE 55— ¥ HIRAS . Bits[3:0] 5 7R 2e1- FTi5&
] PMBus® %AT@%:“B%E’J)#&ZIK Fyjm b4, 154 H PMBus® 2B 15 Lo

1z M TPS1689x HL TR 221k [F] 0x33h. X EMERRIFTF A — 50 AR 1.3 FIEE kA 1.3,
7.3.14.7.1.22 MFR_ID ( 99h , Z#5 )
MFR_ID s&—4brvE ) PMBuUs® v 4, T [n] 1) 3 75 44 K

L &8 PMBus® BUsHUPML | UK/ (2). B A7 EL 7 0x5449h , B LL ASCI EoRx “TI”

7.3.14.7.1.23 MFR_MODEL ( 9Ah , H3287 )
MFR_MODEL #& — 45U PMBus® 4, T 1% 8] 84 2- 31k 5 .

A fd ] PMBus® HistEUbh il , kNN (8). ZFF 785 0x0054505331363839h , ‘& L ASCII F£ix
“TPS1689x” .

7.3.14.7.1.24 MFR_REVISION ( 9Bh , 52328 )
MFR_REVISION & — %4571 PMBus® 4, F TR B2 FI AR A o

L& PMBus® BRI , SRA/DNA— (1), A7 0x01h.

7.3.14.7.1.25 READ_VIN ( 88h , itH %)
READ_VIN j&—%#tr#Ef) PMBus® 4, RIIR A 10 170 & i N\ FE R

L 4-31 FH PMBus® 2L M.

i % 7-65 A7 RE 14 i) R AT PMBus® DIRECT g 2Ue i | 4 A 27 A7 2 B2 HUK) 7S B | B i 46 Ay s
BRfE ( LAV WAL ) .
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% 7-19. READ_VIN 7758318

fir

Bk

i

Be/ME

BRE

Vil

15:0

READ_VIN

BN RS P A

0x0000 (0V)

0x03FF (87.75V)

B

7.3.14.7.1.26 READ_VOUT ( 8Bh , ﬁﬂ?—)
READ_VOUT & —4#Fr#ER) PMBus® 4, FI-T-R [A] 10 A7 ) Szl 4t R AR
L A% PMBuUs® 3EUE WML

ffi F % 7-65 AT FE 14 1 R E0H4T PMBus® DIRECT #$ R | 1 MM 25 77 28152 B 17 338 1) B b i 46 Ry o
bR ( DAV NEAGL ) .
% 7-20. READ_VOUT #7538

fr

LR

L

&/ME

BKXE

Vil

15:0

READ_VOUT

it I R A

0x0000 (0V)

0x03FF (87.75V)

B

7.3.14.7.1.27 READ_IIN ( 89h , i#:5% )
READ_IIN & — %45t [1) PMBuUs® 4
b 418 PMBuUs® 2 BUF WML .

i 7-65 A7 14 1) R AT PMBus® DIRECT & Uk | 4 AU 23 A7 25 52 )~ 7 i b 3030 2 45ty 52
BRME (LA A RERAL ) S

NI B A Ik NG 2D A e [V VT ==X =

% 7-21. READ_IIN #7751
AL ZR A &/ME
15:0 READ_IIN SR N LTI AL 0x0000 (0A)

BAE Vil
OxO03FF (107142/Rjmon A) B

7.3.14.7.1.28 READ_TEMPERATURE_1 ( 8Dh , 15 )
READ_TEMPERATURE_1 & —%br#Eff) PMBus® 4, T3 [0 &) 10 A7 284406 B A1
Ly A% PMBuUs® 3EUE MY

1% 7-65 A7 14 i R %3E1T PMBus® DIRECT #8 U |, K Mt A A7 4 152 ) 75 1 o 50 40 2 48ty S
BrfE (LA °C AL ) .

% 7-22. READ_TEMPERATURE_1 #7728

(A B i B/ME BB Vil
READ_TEMPERATU .
15:0 “RE 1 B T 0x0000 ( - 229°C) OX03FF (501°C) B

7.3.14.7.1.29 READ_VAUX ( DOh , iK% )
READ_VAUX ;&4 THl&mdr4 , ATHE AUX 51 _ERT 10 A2l &%,
L 414 PMBuUs® 3EzEUF WML o

i I 7-65 A7 14 i) R EEE4T PMBus® DIRECT s U4 | 4 I 25 A7 25 2B~ 7 gk i 0030 A 4y 5
BRfE ( LAV AL ) S
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% 7-23. READ_VAUX 27735181

A B Bi. B BME BNE Vi I
15:0 READ_VAUX | EHTEAUX v ML 0x0000 (0V) 0x03FF (1.95V) Ay
2l B L R 0
B/

Lt R K T e 1.95V I, R NIl FREE (OXO3FFh). DLzt ik (/T 804 T OV 1 L R i)
4  0V (0x0000h).

7.3.14.7.1.30 READ_PIN ( 97h , B )
READ_PIN j& PMBus® frifEfin 4, BR [FHATIR ((F N\ H BRI NHBIT ) .
48 PMBUs® BV il
{3 7-65 MR 14 TP 25047 PMBuUs® DIRECT A% R EEHE | W4 M 27 A7 2552 B 7S 3 1) B s 4 6 g o
BRAE ( BL W REAATL ) .
% 7-24. READ_PIN 7758318
iz 7S L B/ME BAM Vil
15:0 READ_PIN B N TH R R Al 0x0000 (0W) 0x03FF (9401785/R;pon W) S EL

7.3.14.7.1.31 READ_EIN ( 86h , %8 )

READ_EIN j&—2#rifE) PMBus® 4, Al Al EHUR EE S, HT1HE B i OR B 22 A B i) R 42110 B8R e R A1
BIThke. sham SHRALNE B SRR E T3 F I E A SRR B E R TR

Hefir - /] PMBus® HREEHUHML , BN AT (6).

& 2IREN (6) MW HIESE. A (2) AT 2 Bnas i) RN RIS TS, ST BRI N T
( F N FE R AN N L RAEAS [P 3RAR ) IOREASSR AN . X PN E5dE 775 K H DIRECT #%30 , 40 717 7.3.14.10 frik. £
IS E S RG], DUE AL TR ERER. 1% “TFEA” HUFER AR ADC RFEEEW |, A RE3REH
e BRI SRR ( LUEEONAT ) o Wi DEVICE_CONFIG 77 88 AZ[3] W B s HF | 4G % ADC SR JE 1Y)
N 18us (HLAUE ) o B, BRIAES BN 1us (HEME ) .

B=AEHE TS, ROLLOVER_COUNT |, /& R nas s it 8. b 2 R 585, fam B2 N i K IEHE
7FFFh 1% % 0 M X% . ROLLOVER COUNT KM HZE XK EEBE AT . b FH 51 57
ROLLOVER_COUNT HIRES |, e,

HAh = (3) N 7T 2 24 MBS HE, FRonB Har ik BB A TR EA SR . ZEE S N
R IFERER] 0.

BN BB A A W e S JURD BN N o B R HLAR ARG I i AT 2 A . UM, SRR BUE
WoE . Hi2 |, 2R DEVICE_CONFIG #2547 [3] W B NE -, MLHEE R (B) i kAE—k , &
M= (3) 7Pk AE—IX.
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% 7-25. READ_EIN &5 %18

FA L BRIME Ui il
0 T BN 7 0x00
1 T Bmas e 547 0x00
2 The BN B 0x00 N
3 RS 0x00 o
4 PR iG] 0x00
5 KA 0x00

FHUVE A E AR EORME A 7R 10 tF 5 “TUREA” Y ET “REETHEL” .
Energy_Count = (Rollover_Count X Accumulator_Roll_Over_Value) + Accumulator_Value (10)

o Accumulator_Roll_Over_Value /& Zm# f 5 KAl BEIEE N — (1). N T IEWTFH-FIThE | SATE R K RN
FE L n— (1). /A #2011 Accumulator_Roll_Over Value.

Accumulator_Roll_Over_Value = %[{(YMAX +1) x 10_R} - b] = %[{(215) X 10_R} - b] (11)

* 765 W HENX M RHEHAK “m. by R” 2. i £ 7-65 1 HER 14 F RETIRE
Accumulator_Value. 1/ J7FE 12 iHE HLGE RFRRK Sl (EH ) .

Accumulated_Energy = Energy_Count X Ef fective_ADC_Sampling_Period (12)

Wi DEVICE_CONFIG #4783 FIA7[3] % & N P, | Effective_ ADC_Sampling_Period 4 18us ( dL%4f ) .
BN, BRAEOL N 1Mps (S8 ) o FENUEH RN 13 tHE B B BRI  DhRE ( BARURR A
L) s

Current_Energy_Count — Last_Energy_Count (1 3)
Current_Sample_Count — Last_Sample_Count

Average_Power =

&1

DEVICE_CONFIG #f7#:H 1] ADC HI PERF {7 & . ADC Wil TYERi:0. ADC A RCRAE A HATE IE %
BF N 1Mps , fEm e oA 18ps. SAFBIARL B N IEH A . W T EHE K ADC B |
A ZRAE B R AR AT AT LR . TEIEWERAE T |, AN E SR E . X4 M2 38R RS
Prig 4%

7.3.14.7.1.32 READ_VIN_AVG (DCh , £ )
READ_VIN_AVG j&— 2l iy & dr 4, FHTIRE A B 10 AP 21E .
Hér 48 A PMBuUs® 1B E L .

i3 7-65 FT7HE K 14 1) R & 4T PMBus® DIRECT & Uk | 4 AU 23 A7 2 S B~ 7N i b B0 30 A 4y sz
BRfE ( LAV AL ) o

% 7-26. READ_VIN_AVG 775218

A B BB BAME BXE Vi el
S A D,
15:0 READ_VIN_AVG Eﬁ“)\ "B AR 0x0000 (0V) 0X03FF (87.75V) B
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Al PK_MIN_AVG 25728 Th IA2[2:0] , i@iE PMBus® Xf“F#ME iF E A REA T Btk fT e . @I iXE
PK_MIN_AVG 717 hHIH7[6] , 7 LUK READ_VIN_AVG #1788 A & B 47 4% (0x0000h).

7.3.14.7.1.33 READ_VIN_MIN (D1h , 35 )

READ_VIN_MIN & —4#liEmss e ms , TG A e L —%E RESET_MIN ( PK_MIN_AVG % {73
) Bit[5] ) T B i FE DRI Y 10 A7 fe /NN FLURAE

L 414 PMBuUs® 52 BUF Wi .

ffiFH % 7-65 FIJTHER 14 ) %0317 PMBus® DIRECT #% 054 | H4 M 27 77 2352 B 7S 30 1 S0t s 48 g Sz
BRAE ( DAV NEALL ) .
% 7-27. READ_VIN_MIN 77553151

fir Ry W BME B Vil
ER=EvE ARy el IV

15:0 READ_VIN_MIN | 5 552 N\ Hi 1 0x0000 (0V) 0x03FF (87.75V) {59111
E

7.3.14.7.1.34 READ_VIN_PEAK (D2h , &%)

READ_VIN_PEAK & — % Hli&mifrEm 4 , Zm A& A L E Mk &G — Ik RESET_PEAK
(PK MIN_AVG ZFf7as A7) ) 4 LR IIAS ) 101\ 2PN TPNGEVESR

Lér 418 ] PMBus® 32U .

{22 7-65 FJ5 R 14 1K) 2347 PMBus® DIRECT k& G # | 1 MU 27 A7 28 15 IR 7S 3 ) B e A 4 oy siz
R ( DAV ML) o
# 7-28. READ_VIN_PEAK 2777521} 01

(A BH L B/ME BE Vi
AR VR B

15:0 READ_VIN_PEAK | k[t it kA L 1 0x0000 (0V) 0x03FF (87.75V) Y
WA

7.3.14.7.1.35 READ_VOUT_AVG ( DDh , K% )

READ_VOUT_AVG 2 —4fhliEmfrems , HTidfmE mEENR 10 - FE. FeEES M s R E
B, TR 3538 M B AE R . AT U R PK_MIN_AVG 27 17 28t [ 47[2:0] i3t PMBus® %o ~F 13t B3 4T 9w
. B PK_MIN_AVG ZF7 28 HHIAL[6] B A& P, Al LU READ_VOUT _AVG HHABHMNEEMN NE
(0x0000h)o

L 414 PMBuUs® 52 BUF WL .

fH % 7-65 FIJTHER 14 ) 250317 PMBus® DIRECT #% 06 # | 44 M 27 77 2352 B 7S 30 1 S0t s 48 g Sz
BRiE ( DAV NEALL ) .
% 7-29. READ_VOUT _AVG 775218

A B4 BB BME BNE Vi Il
P25 4 L PR
15:0 READ_VOUT AVG ?E:iﬁim LRI 0x0000 (0V) Ox03FF (87.75V) B
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7.3.14.7.1.36 READ_VOUT_MIN ( DAh , Z}‘:?EZ?)

READ_VOUT_MIN 2 — il risr e 2 , Zm i B LR EAE Lk RESET_MIN ( PK_MIN_AVG # {74
EPB@&[S] ) BEE A S T LRI F) 10 qu/J\inutlesz

L &1 H PMBus® 2 HUF Wil .

i3 7-65 A7 14 1) R A 4T PMBus® DIRECT & Uk | 4 AU 23 A7 25 S )~ 7 g b B30 2 4ty 52
bR ( LAV NEAL ) «

% 7-30. READ_VOUT_MIN 27753180

A 2R BB B/ME BAE ]
SRRV WY€)
15:0 READ_VOUT_MIN | sk 45 /gy t b (31 0x0000 (0V) O0x03FF (87.75V) 5o
=

7.3.14.7.1.37 READ_IIN_AVG ( DEh , 5% )

READ_IIN_AVG & —4#lli&mike e s , H TS N B e 10 47751 iﬂz%&&tﬁ\i&z?&ﬂﬁﬂﬂl@%ﬁ
M /D~ 25 38 s B ZE R AT LA FH PK_MIN_AVG AR A7[2:0] 3Eid PMBus® X P34 U AT e . 8
1TH PK_MIN_AVG ZF 74sHHIIAL[6] W B Nm - , AT READ_IIN_AVG ZFAias N AR AEF (0x0000h)o

Ly 4-3 H PMBus® B2

ffiF 7% 7-65 A7 FE N 14 T 2 50#E4T PMBus® DIRECT #8 #2717 28 52 B T 75 32 ) B o i 4 iy o2
BRE (LA A BT ) S
% 7-31. READ_IIN_AVG %7285
e &K L B/Mi Bkt el
15:0 READ _[IN_AVG | F i N\ Bl & 1 0x0000 (0A) 0x03FF (107142/Rjmon A) il

7.3.14.7.1.38 READ_IIN_PEAK ( D4h , 55 )

READ_IIN_PEAK j& — 2k filli& i 4 E a2, Zar 2t B BB E A Eik RESET_PEAK ( PK_MIN_AVG % f7-4%
EPE’Mﬁ[?] ) BCE T DUORIIAR K 10 Az KM FLR .

L 28 H PMBus® 2BV il .

{2 7-65 FIJTHER 14 ) 25017 PMBus® DIRECT #% 06 # | 4 M 29 77 252 B0 /S i S0H s 4 48 g s
BRiE (DL A NEALL ) .
% 7-32. READ_|IN_PEAK 725181

fr o 5 BAME Bl ik
AR L Ui B DK
15:0 READ I[IN PEAK 0x0000 (0A Ox03FF (107142/R A 5
N kA H A B X000 (0A) XO3FF ( iwoN A) R

7.3.14.7.1.39 READ_TEMP_AVG ( D6h , &%)

READ _TEMP_AVG #& —4#liE ki 4 , M4 ADC_CONFIG_2 FA7 24 hA7[7] IR AR 15 #8415 EE a4 B
N RSN 10 AP 2418 ﬁu%ﬁtuuﬁﬁmﬂfﬂz , Il READ_TEMP_AVG i &2 4 4 Bhan A H s 388 0 /)1
YA, 75 RS 2805 3 I 3418 . ADC_CONFIG_2 24783 A7) MIBRUCIRAS AR H T . Bl 72 A4 B
JEIREE R, MM/ g M B E IR . AT LME ] PK_MIN_AVG 2947 28 11947 [2:0] @it PMBus® *i - 1511%5
HATAE . B PK_MIN_AVG ZFfi#sH IAr[6] B v H-F , 7Ll READ_TEMP_AVG # {745 N AR AL
% (0x0000h).
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Ly 43 FH PMBus® 2L .

it 7-65 A7 RE 14 ) R BT PMBus® DIRECT g 2Ue#it | 4 A 27 A7 a5 B2 EU) 7S B | B i 45 Ay s
BrfE (LA °C EiV NRAL) .

% 7-33. READ_TEMP_AVG #7752 B

g | oSoONRS 2 75 B M okl o
y, VAN
SR 4 "
1 READ_VAUX AVG | BN o 6000 (0v) | 0x03FF (1.95)
EMIIBERIE
15:0 iy — B
0 READ_TEMP_AVG EE%H’MEW‘“ 0x0000 ( - 229°C)| OxO3FF (501°C)
B

WatriHE ADC_CONFIG_2 ZifrdsthAr[7] MRS IEfi A DIRECT #:Uit 5 R 4.

7.3.14.7.1.40 READ_TEMP_PEAK ( D7h , 5% )

READ_TEMP_PEAK J& —4filli& e e m 2 , Zm s A LR ik RESET_PEAK ( PK_MIN_AVG %f
ﬁ%&tﬁﬂﬁﬁ&[?] ) W B N L DRI 10 £ B K 2SR S E

L 48 ] PMBus® 32U

it % 7-65 M7 RE 14 i) R8T PMBus® DIRECT #& 20Ut | 4 A 27 A7 a8 B2 HU) - 7S B | B i 45 Ay s
BrfE ( BA°C NHAL ) o

% 7-34. READ_TEMP_PEAK 772538

(A HHR i B/ME BB Vil
S0 8 B UGHRR LA

15:0 READ_TEMP_PEAK | ki pi eI | 0x0000 ( - 229°C) OX03FF (501°C) BRHK
A

7.3.14.7.1.41 READ_PIN_AVG ( DFh , £ )

READ_PIN_AVG J&— 5 il i& iifeE fr 4, TR A AT ZEN 1 10 A-F9ME . BE e 2l & ﬁﬂﬁﬂ%?ﬁ
T k2~ 1) s s A IR o v DAsE PK_MIN_AVG A7 A7 [2:0] i iE PMBus® i F 351+ 5047 g A2
I PK_MIN_AVG Z 74 AL [6] B N m HSF | AT DK A A7 48 1 N & 2 AAE (0x0000h).
L 48 ] PMBus® 2L WML
{2 7-65 A5 FE 14 HF ) R E0H1T PMBus® DIRECT A% aUHE e |, ¥ M 25 77 28 52 U 75 3 B0 4 ok s
BRAE (LA W RBALE ) .
# 7-35. READ_PIN_AVG #7738t B
e &%k L] BME BoRfE ViG]

S Pyt A T 2 1
15:0 READ_PIN_AVG {jﬁﬂmﬁj)\ AR 020000 (owW) 0x03FF (9401785/Rpon W) S

7.3.14.7.1.42 READ_PIN_PEAK ( D5h , &%)

READ_PIN_PEAK & — % Hli& mifr & a2, ixm 2k 3 LS Lk RESET_PEAK ( PK_MIN_AVG % #7
HRIAL[7] ) BB S S LRIIAR ) 10 AL E KA D)% .

L 418 ] PMBus® 32U i
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iR 7-65 F1J7 R 14 1) R AT PMBus® DIRECT #3045 | 4 M 25 47 25 S~ 75 a3 B0 e 46y 52
BRfE (LA W AL ) ©

# 7-36. READ_PIN_PEAK 27772521} H5

fr P o M A i
R LR Bk
15:0 READ PIN PEAK 0x0000 (0OW 0x03FF (9401785/R W 5K
PN B | o000 OW) XO3FF ( mon W) ek

7.3.14.7.1.43 READ_SAMPLE_BUF ( D8h , Z35 )

READ_SAMPLE_BUF j&—%filiE e dn 4 , T W4 RAM ST H 5 #) ADC 22 X i UE — ke 24501
BOFT7S 109 (64) AN RAEE. XSRS DU S REZ A ADC A, FE— kMR | M7 @i PMBus®
AT FE VB AN U SR O AR, AT BE S S8 3. IX SUVF RGBT N\ G E 45 5 1 18] B P 2 28 1% 2 0P e i) 3 ey
RIPET . XEV ARG R AEAEEEH , BB SN EN “BrRias” RMel. st ADC FEA
) B BT T R B T % ADC SR JE B AN B A AR B 1H 8. 2R DEVICE_CONFIG 54728 AL[3] W B N
B, A % ADC RAEEE AN 18us ( #L7UE ) o 5, BRAAEE O RN 1Mus (L84 ) o A T2 RAEM
ADC il 18 Fl4h HL 22 SR AR Bk i 11 30T U ADC_CONFIG_ 2 2 e8HATIC B . il kA m s i | | ]
PATE “ Bl )y g A FLAR " A AR (R R N T8 FLAR 7 2 [T i 3%

i 2 H PMBus® HLizEU MY , B/ AZSHIY (64).

i 7-65 AU FEE 14 H i) R E0H AT PMBus® DIRECT g s, K72t i) B 515 1 o AH LB 1) 552
E.

ADC RFf g asfEas it LS ST IRZE s . fELLRMARZNT |, b Eis

1. RHEINT READ_SAMPLE_BUF fir 4. X A #fi R E EHLEZHCET — A I | SRAFFGZ M XA BT A $0E 78 o5
BEEGEANTIY (64 ) F G , G DO B HT U 22 o8 1R A

2. HREMEER , WS NEBUE , WK 7-2 TR IXFER] DU AR R EHLE SR UR AR SR i X I AR AR SER
R A 2 BT SRR IE R (R B R k. 7R CLEAR_FAULTS 42 )5 , BU5 N\ OPERATION OFF iy
431865 5 N OPERATION ON 14 , EiJ# EN/UVLO SIS |, ‘&K B 5 T 4R 2% P8 B SRR

fs

10-bits Skip count =0
< Ac] [(0[1[2] - [B3[64] -
ADC raw output

&bitsf l l

PMBus Block Read ¢———— ADC sample buffer [ 0 1 2 s 63
Y

fs

Skip count =2 Skip count =2 Skip count=2  Skip count = 2

10-bits / \ / \ / \ / \
< Anc] (0T T2 13 [41516] - [187]788]189]190]101]792] -
ADC raw output |
8—bits{ l ¢

PMBus Block Read «————ADC samplebuffer 0 [ 1 | 2 | """ [63 ]

!

&l 7-18. ADC KEEZE R
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&1

FEIETE ADC RFAEEZ M IX I , ADC RAEE S 10 S8 WA 8 £7. #afr IE#AfE DIRECT it E R

7.3.14.7.1.44 READ_BB_RAM ( FDh , H#:£H )

READ_BB_RAM & —# il s e 4 , AT IR A% RAM N, BEZMNE RAM KRR AL (7)
FA, W 7.3.14.11 TR,

b2 H PMBus® Sz, HER/N B (7).

# 7-37 AT S RAM FAEBNEAER. AE 7) N2 E RAM F 448 , )\ BB_RAM_0 | BB_RAM_6 JF
M. FTE-L (7) NEFF2 (BB_RAM_0 5| BB_RAM_6 ) i B #BAH A

% 7-37. BB_RAM H{F5& 48

172 B 1E& iA ERIME Uil
FIFFR IR
111 VIN_UV_WARN
110 VIN_OV_WARN
101 OC_WARN
7:5 EVENT_ID 100 OT_WARN
000
011 OC_DET
010 VOUT_UV_WARN .
sailg
001 IN_OP_WARN
000 x
i 1T A A
AR VK
4 BB_TMR_EXP 1 ”‘”W%L“%
LAk & /3 — IR 0
0 eI S A Y
3:0 BB_TICK 0000 S T 8 0000

2 RAM WAESTER AU B4

* VIN 2 VDD 5| %A N B

© AR
* CLEAR_FAULTS fir %

* OPERATION OFF 14 5 OPERATION ON 54
« JAZhAZhERTFS
7.3.14.7.1.45 READ_BB_EEPROM ( F4h , #it5 )

READ_BB_EEPROM 245 & Tilli&E i a4 , HTi2H TPS1689x L TR 22 V\Jjﬂﬁ%??ﬁ%ﬁqﬂﬁﬁ%mw
K. KHiZmA 2, T8 K% FETCH_BB_EEPROM 14, PAMEH &N 25 WA EEPROM (55 0 70 ) (1
AT 7.3.14.11 TR ) IR R AR A AR . READ_BB_EEPROM 2K % EEPROM HAEE 175 (16) F1i 2
GBEE, WFR.

+ BB_RAM_0 % BB_RAM_6 [t (7) A7)
* BB_TIMER[— (1) 4]

« STATUS_WORD [% (2) 47711

+ STATUS_MFR_SPECIFIC [~ (1) I F74]
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« STATUS_INPUT [ (1) ]

* VIN_PEAK [10 fiz ADC %yt ¥ i — (1) 715, J\ (8) 4~ MSB]

* |IN_PEAK [10 {7 ADC it #dli s i) — (1) M55 J\ (8) 4~ MSB]

+ TEMPERATURE_PEAK [10 iz ADC %t ##iE s i — (1) 75, J\ (8) /> MSB]
« CHECKSUM [— (1) INF71]

B o 4 PMBus® HREIN , Jkh A5 (16).
VIN_PEAK. [IN_PEAK #1 TEMPERATURE_PEAK ##ifii ]l PMBus® DIRECT #:. i 77l 14 Al &
7-65 IR RAC, Hf WK S A7 -l RS S 52

&

UGN B . BN B R AR B (A% 70 A EEPROM R | H5 M 10 A8kl 8 . Hfs IEfffif
Fil DIRECT #=0UiHH A2 5.

7.3.14.7.1.46 BB_TIMER ( FAh , (£ )
BB_TIMER & — kit ke an %, T EL R A -

o M RAM BHERED | FORIES N IE TR B & RAM. #7548k (7) M B4 RAM R EJE , BR8N
%,

o« BATHREBIMIN , SR BRI, BRI T SR A AR K. AR B RAM $E4 H
FEADRHECHTE R . 252 I SR REI | SZACR B, HEEE T — AN SRR | 5 AT R AR A
jj/\

- RERVETE SR AR B LS AT B SUCORESI R A RN % . 8IS BB_CONFIG #4745 il UL B
DR B2 K o 33 A0 VAT T L HEAT 53R 7 8 AT 8 I LIS 2 [ A B

i) in] BB_TIMER register #7474+ , it 181/ PMBus® HUFI P . 76k H CLEAR_FAULTS fi & Wkl | %7517
B ANEZANE (0). BB_TIMER ZF /723 I VE4I{E B & 7-38 th iR,
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2 7-38. BB_TIMER 27258 81
fir &K ik L BRiME /g G|
BB RAM 1#41i)-75#1
AL (7) NEA
RAM %47 28 197
WATIATE , HF
Bk
BB_RAM 0 3H7
B
BB_RAM_0 #I
010 BB_RAM_1 37
B
BB_RAM_0.
BB_RAM_1 #iI
BB _RAM 2 JH7
B
BB_RAM_0.
BB_RAM_1.,
BB_RAM_2 A 000 S}
BB_RAM_3 1%
B
BB_RAM_0. BEHEL
BB_RAM_1.,
BB_RAM_2.
BB_RAM_3 A
BB_RAM_4 375
B
BB_RAM_0.
BB_RAM_1.
BB_RAM_2.
110 BB_RAM_3.
BB_RAM 4 flI
BB_RAM_5 1%
Bl
111 R
L Roe ]
AR E LR

4 BB_TMR_EXP 1 AR RUSR 20
% 0 BiATF

000

001

01

7:5 BB_PTR 100

101

0 LTI R
3:0 BB_TICK E AN 0000 Sz
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7.3.14.7.1.47 PMBUS_ADDR ( FBh , ZB/BA 5% )

PMBUS_ADDR £ — %l ke 4, AT iRBOE B £ 7-5 B bt 2 S8 P oRs s 234 sk . 24
ADDRO A1 ADDR1 5| B M T | 284EE B iZ k34T 12C 845 | A ZEERIAE (0x40). B HHT G 28 1F 1
HERTAEREAE NVM R 23EE 251 R Y00 A 1 B X AME XU 1 stk .

L 414 H PMBus® 2B 5 N 715 il o
7.3.14.7.1.48 VIN_UV_WARN ( 58h , IQ?EZ/EA?)

VIN_UV_WARN & — % Fr#E 1] PMBuUs® 4, F T B O TN KR Z & kil 8 A7 RIME . sl 218 H
PMBus® DIRECT #% .. Eiﬁﬂﬁn%)\iﬁﬁ%ﬁﬁ B AR 7-65. FEC 14 A5 RE 15 TR B R BE SE bR
BN AN HEHIE 2 (B HEAT . ey &8 PMBus® 32807805 N 7.

ZAFRNNAES VIN ADC_J‘%‘J}HMEIE@ Edg. nSMAE R VIN ER T2 78 H ROE |, WITEA N 0 27 e b i B
VIN_UV_WARN #ri&. SMBA 55 % . L% AL LT VIN_UV_WARN {4 L, 3 H2 5 Ki%
CLEAR_FAULTS A} | %845 bR E M 5 8 L5 . VIN_UV_WARN [R5 8% % & e T VIN_UV_FLT
8, D RIER 81T,
% 7-39. VIN_UV_WARN %7225
A 2H P B/ME - ON -} BRME Vil
15:0 VIN_UV_WARN | 1 X\ 4 JF: %2 ) (8 0x0000 (0V) Ox00FF (87.75V) | 0x0020h (11V) EIUE A

LR RN RS, S

¥ H STATUS BYTE %1728 41 NONE_OF_THE_ABOVE/UNKNOWN £

T H STATUS_WORD 75 {745 = 7 17 1 1¥] INPUT_STATUS {7

7f STATUS_INPUT #4783 & & VIN_UV_WARN 1.

AT — B8 RAM F/748 (WRTEN) |, BHEAFRIRFFERN VIN_UV_WARN FAEXT B RIB(E B S A
W BB_TIMER #Ff7#s H 2 & RAM Hulib s & LLRT/NT75 (6) , NP — (1) , BUEALCAE (0). NH
B RAM FfEas 2 — 5 AR, A& kA bk Fe & X FpAs 4L

o EIDK SMBA ( WKL ) BEANERCRIEMEN , #E ALERT_MASK 27454 ) STATUS_IN 17,

ik

) W 2 AE B PAT B N A0, RisE K% MFR_WRITE_PROTECT 4 LL#a s | B 1E AN ER i
FESPNS

7.3.14.7.1.49 VIN_UV_FLT ( 59h , /G )

VIN_UV_FLT & — ¥ PMBus® fiv4 , F T HC & ol s U N R B s B i il 1) 8 Ar I E . shw A
PMBus® DIRECT #4 .. Eiiﬂx%n%)&hﬁ%ﬁﬁ WEEHE 7-65. 772 14 FJ7RE 15 R 1 R EUE SERR
%ﬁn+ﬁi&ﬁ%ﬂﬁ‘zfﬂi&ﬁi§ﬁ

L & H PMBus® 152807805 N 79 o

LA ARINAS VIN ADC BENESAT IR . — B3N R T RS MO S , B di e i | FEIER N 1 25 47
R E VIN_UV_FLT #rE. SMBA F 50 /. a7 MEUE A &34 ins) 700mV ( S84 ) HIfERs
XFERT DA R BT E , BRSO B A A0 BT R B E G, RE S S 8ERR . %A s BT IRt iZ
FABMEE , B ERIT S . B2, MR EMEEE SRR, B ENUKE CLEAR_FAULTS a4 #
TE B
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% 7-40. VIN_UV_FLT 75835
Br 2K L B/ME Bkt BRIME il
15:0 VIN_UV_FLT | # N\ /R JE i e ] 0x0000 (0V) O0x00FF (87.75V) 0x001Fh (10.66V) ISR TEEPN

S wAIESIE AN/ (NI P

« f£ STATUS BYTE %if7#s % ® FET_OFF. VIN_UV_FLT #1 NONE_OF_THE_ABOVE/UNKNOWN fi;

« {E STATUS_WORD % #&E 71+ E OUT_STATUS. INPUT_STATUS. PGOODB A
NONE_OF_THE_ABOVE/UNKNOWN fir

+ {f STATUS_OUT FHf7# % & VOUT_UV_WARN fi;

* fE STATUS_INPUT #f7# i & VIN_UV_FLT 7

« {£ STATUS_MFR_SPECIFIC_2 % {7 %%+ # & PGOODB /i,

o JEREY SMBA (iR ARM B ) BONERSCREMENL , W E ALERT_MASK #7111 STATUS_IN.
PGOODB #l STATUS_OUT fi.

« H41E PGOOD 155 B N LR

#iE

] I B AE RS PAT B N AT, NJEkKi% MFR_WRITE_PROTECT 4 LA 28 4F | B 1k & b ek i fh
IS5 N

7.3.14.7.1.50 VIN_OV_WARN ( 57h , £/ BAF )

VIN_OV_WARN /& — 245 1) PMBus® 4, HTAC B s B T AN &5 R 8 AL RIfE . a2 H
PMBus® DIRECT #% =X Eiﬁﬂﬁn%)\ﬁtﬁrﬁ%ﬁﬁ , B 7-65. 7R 14 AR 15 T TR ) R B S bR
$1ﬁ$ﬂ+f\iﬁﬂﬁzmiﬁﬁ%ﬁh
b4 fd ] PMBus® 137805 N F .
ZAAFHEMINELYE VIN ADC 3 E HHAT bt . W RIS VIN B8 1% %5 17 2% b e I B, AH R
VIN_OV_WARN FrERDEFAE XS N RS B As h 4 BAL. SMBA 55 H 3. 4% N\ L ZE VIN._OV_WARN %
HRAF , HHBEJ5 K% CLEAR_FAULTS fir &0 | 1225 br B2 S kg B . VIN_OV_WARN [ {F18 & B 15K
T VIN_OV_FLT @ , MfRIEH 1217 .
% 7-41. VIN_OV_WARN 2722 3 85
fr F43 L] BME BRfE BRME iG]
15:0 VIN_OV_WARN | A5t 2 45 i 0x0000 (0V) OxOO0FF (87.75V) | 0x00A4h (56.43V) BB

el ESIE PACUREEE S i N i e

« % # STATUS BYTE %172t f¥) NONE_OF_THE_ABOVE/UNKNOWN fi;

* &HE STATUS_WORD % {74 717 i) INPUT_STATUS £

« ¥ H STATUS_INPUT 77811 VIN_OV_WARN 17

o AT A RAM ZA 78 (WERATEN ) |, BHEAPRIRFFEN VIN_OV_WARN FAEXE AIBE S B A

* ¥ BB_TIMER Zif7#s 1R & RAM HilibFREF LART/NT75 (6) , W HIEI— (1) , SUEALCAE (0). X4
Ba RAM ZifEgs 2 — 5 AR, A& kA bk Fe & X FpAs 4L

o EIDK SMBA (WKL ) BEANERCRIEMEN , % E ALERT_MASK 27454 1) STATUS_IN 17,

B/iE
1] L 2R AF B BAT B N 20T, M 2s K% MFR_WRITE_PROTECT 4 LURE# 1 | B 1k & Ah e fih &
PEN.
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7.3.14.7.1.51 VIN_OV_FLT ( 55h , EBUGA¥ )

VIN_OV_FLT & —%Fr#E) PMBus® 4 , F T B e B N i I S A 0 4 A7 RME . b i 21
PMBus® DIRECT #%3. 7EiRHURIE NILZFAZ4em) , 15 7-65. J7FEx0 14 F7 R 15 A s 1 R 5078 S fw
wﬁn%‘—\i&ﬁﬁuﬁz‘_lﬂﬁ&ﬁ%%

L 48 PMBus® BB S N F .

AT AN IR DAC , T8 M N R R A bR 2 BRE . — ELUARON R R R R TR, SR
Wi M, FFAEMN AR E VIN OV _FLT #rd. SMBA 13 54 3. 7Ei% %17 2 BB Al F 22 3V
(AU ) WORERT . XFERT AR R R BIAE , RIS R A0 R B T2 A |, R S . A
NHE FRBFEFRTZ FERERS , @G ER e . 2, MEpEMEEE SIS0, BT RIE
CLEAR_FAULTS #in & ¥ HiE R .

£ 7-42. VIN_OV_FLT F1E85

ZITA B i B Ui BRINME P 15
00 : 16 & 32V
01 :32 % 48V
7:6 OV_RANGE_SEL | JEyi [k % 10
10 : 48 %= 64V v i
ERUEYN
11 : 64 £ 80V
5.0 VoV — 0V (0x00h) & 15.75V ox2F
(0x3Fh)

LRI N R, SR

« {E STATUS BYTE Zffssri%® FET_OFF #1 NONE_OF_THE_ABOVE/UNKNOWN 17

+ 1 STATUS WORD % /%% m 7 ik ® OUT_STATUS. INPUT_STATUS. PGOODB A
NONE_OF_THE_ABOVE/UNKNOWN fi;

* {£ STATUS_OUT #ifr#% i & VOUT_UV_WARN fi7

« {E STATUS_INPUT %7 &% & VIN_OV_FLT 1z

+ {E£ STATUS_MFR_SPECIFIC_2 %7 # % PGOODB fi.

o JEIDK SMBA (R RRRRL ) BONE RCRIEMEN , BE ALERT_MASK 4725+ 1 STATUS_IN.
PGOODB #1 STATUS_OUT f.

o KHNER PG 155 BN

&E
) W AE B PAT B NG A0, RisE K% MFR_WRITE_PROTECT fir4 LS | B 1E B AN ER i &
FESPNS

7.3.14.7.1.52 VOUT_UV_WARN (43h , $EBUEA ¥ )

VOUT_UV_WARN & —%brifEF) PMBus® 4, AT Hd B sl st B H R S TR E 8 AL . thay & fdi
PMBus® DIRECT #%30. 7EEREUAIE NILZFAZ4em) , 15 7-65. J7FE0 14 FO7RE 15 A plr s i R B07E S fw
wﬁw/‘—\i&ﬁﬁwﬁzrﬁﬂi&ﬁ%&

L A8 PMBuUs® SEEUF 5 S N F Wil .

LA AR NN A S VOUT ADC BB BT b . anmif3 i VOUT (EAR T iZ 25 47 8% R (AR | WUAEAH L) 25 47 4%
F1¥% B VOUT_UV_WARN F5&. SMBA 555 8. 44t /E T8 VOUT_UV_WARN RELLE , HFHZJER
i% CLEAR_FAULTS s 4-if , ﬁ%%ﬁﬁ%ﬂ%%é}%ﬂz%@o
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% 7-43. VOUT_UV_WARN &7F5 148
fr 4% L B/ME BAMH BRiME Vil
15:0 VOUT_UV_WARN | # i % B2 %% | 0x0000h (OV) | OXOOFFh (87.75V) | 0x0020h (11V) EiHEPN

LRI R R, SR

« % #® STATUS BYTE 2 /72t ¥ NONE_OF_THE_ABOVE/UNKNOWN 17

* {£ STATUS_WORD % f##s i 7 i i E OUT_STATUS fif

« {E STATUS_OUT Zif7as % & VOUT_OV_WARN 17

o JEIEF SMBA ( WERARME SRR ) BEONARCREA TN, WE ALERT_MASK ZFf7#8 1 STATUS_OUT fi.

#i

] I B AE RS AT B N AT, NJEkKi%E MFR_WRITE_PROTECT fir 4 LA 881 | B 1k B AP ez fih %
FIE N,

7.3.14.7.1.53 VOUT_PGTH ( 5Fh , i£BUGA% )

VOUT_PGTH & —24n#E) PMBus® w74, H T 1% B8z i 8 Ak i s BRAE , 4% H fUEAR TZBMER , |
JEIEH (PGOOD) {5 5 ¥ B N L. Man4{# ] PMBus® DIRECT #%3\. 7EEZEUIE NILaF/Easmt | s &
7-65. JiFEE 14 FOr R 15 TR B B BUEE S B s A oS BE B 2 T8) R AT B 46

L 48 PMBus® U285 N 2.

LN S VOUT ADC BB #EAT e . — Ho gy H B A6 1E 3 A B8] R A i 2T VOUT_PGTH
o, SLAS PRGN B ke ( FHESRRAM ) , PGOOD {55 ¥4 & N TR , IFEM NI ZF 745X E PGOODB #5i& .
SMBA (5 5 i B NE R TR 28 NEUEREM 238Ny 250mV ( #LRME ) i . N T PGOOD {55
WENAR, R IR TE BT A R E S I 28 2R 03 FET BERfReE , LIHEZ EFBIE. (22 | K
Fbr EFEEE TSR, HREN K% CLEAR_FAULTS fin 244 Hig .

% 7-44. VOUT_PGTH &84 8

(VA 2y Lz B/ME BAHE HIME Vil
HL IR AL H RS U

15:0 VOUT_PGTH | & g% 2k | 0x0000h (V) | OxOOFFh (87.75V) |  0x001Dh (9.97V) BB A
i

Mg BT VOUT_PGTH RMER |, 28154

« % # STATUS BYTE %172t ft) NONE_OF_THE_ABOVE/UNKNOWN 17

« f£ STATUS_WORD % e m 74 hi% & PGOODB 1 NONE_OF _THE_ABOVE/UNKNOWN £

+ {E£ STATUS_MFR_SPECIFIC_2 %f7# % PGOODB fi.

o JEIDK SMBA (IR ARMRR R ) BONE RCRIEMEN , BE ALERT_MASK 74725+ 1) PGOODB fi .

#1E

M FFRPATEA , N6 ki% MFR_WRITE_PROTECT 4 LARE 23 4F | B 1b 2 b alas fish
FI5 N

7.3.14.7.1.54 OT_WARN ( 51h , BZE/ G\ %)

OT_WARN & — % tr#Ef) PMBus® @4, F T B0 B st HUas (i AV S A 8 A RIME . a2 H PMBus®
DIRECT #& 3. fEIREUINE N 2FfE ey | 15 H % 7-65. 2R 14 A5 R 15 AT 16 £ 508 Se bR B Fi -+
FNIEFIE 2 )3T i o
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Lan 28 PMBus® #2505 N .

ZAA NS VTEMP ADC BEMMESEAT L. IR SR E T 2 & T2 S A28 TP e | WIFER B 25 A7 28
wHE OT_WARN #frd. SMBA E5 A& . UHEMHEERFES OT_WARN HWMEL T , HFHZEKIE
CLEAR_FAULTS &} | i85 bR 5 F o B Sl i o o

% 7-45. OT_WARN & 172235

/A B iA B/ME BRE BRIME ]
0X00FFh N
15:0 OT_WARN | % {fid 8 25 i & | 0x0000h (-229°C) (501.4°C) 0x007Ch (126 °C) ERTEPN

MR R I E S, S

« % H STATUS BYTE #f7#s"H ) STATUS_TEMP f{if

« ff STATUS_TEMP #f7as it E OT_WARN fi2

o AT & RAM Z 788 (WIRATEN ) |, BEAARIRFFEN OT_WARN FUAEXTE RIBE BN

* W% BB_TIMER Zif7-#s 12 & RAM ik FREF LART/NT75 (6) , W HIEI— (1) , SUEALNE (0). X4
HE RAM FA 78 2 — A 5NN | A e kA bk Fa £ X Fh g ik

o JEIDE SMBA (iR A# AR ) BoANERCREIAEN , WE ALERT_MASK 25743 1111 STATUS_TEMP fi/ .

i

[ HE 75 A7 S AT BN , Bide k1% MFR_WRITE_PROTECT 4 LA, By 1k 4h sl fil
FIE AN

7.3.14.7.1.55 OT_FLT ( 4Fh , /5% )

OT_FLT & —2#r#ER) PMBus® 4, H T o B 8 BUAs (3 Ao Bk U 1) 8 A7 BIfE . shav 2 PMBus®
DIRECT #% 3. 7EIREUIE NI ZFFEaem] | i % 7-65. 2R 14 A5 R 15 0 B s 1 2 507E SeBr s f -+
ﬁi&ﬁwﬁzraﬂi&ﬁ%ﬁo

L A8 PMBuUs® SEEUE B S N FE il .
ZAFARRIMANE S VTEMP ADC REMME BT . — B 23 PFIR B o A 1Y, S B e oA | EERI N %
FErhEAL OT_FLT frdi. SMBA 556 /. ARAKKMEZHMER |, ESIUT 7.3.6. 230F I Bl & op ik
)5 , CLEAR_FAULTS &<k OT_FLT hn & fl &%

% 7-46. OT_FLT /7828

JiA B iEA B/ME BAE BRIME 1]
15:0 OT_WARN | % {fd #tiihpil (& | 0x0000h (-229°C) (05);()104ng) 0x0084h (149°C) A TEON

R R R IR S

« f£ STATUS BYTE % #7811 B FET_OFF. STATUS_TEMP #1 NONE_OF_THE_ABOVE/UNKNOWN 1z

« {E STATUS_WORD %77 # )7 h % & OUT_STATUS. PGOODB il NONE_OF _THE_ABOVE/
UNKNOWN fiz

* {£ STATUS_OUT #rfe#h i & VOUT_UV_WARN fi7

« {E STATUS_TEMP Zif7#s & OT_FLT fiz

« {E STATUS_MFR_SPECIFIC_2 #f7# 1 #% & PGOODB 1.

o B SMBA (UnSRAKE bR ) BONABCRE M ENL , 72 ALERT_MASK 751748 H % STATUS_TEMP.
PGOODB #1 STATUS_OUT £ % & Ay .

« F4E PGOOD 155 B N TRL.
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o B FLT 55 (SRR ) B NER , £ FAULT _MASK 274785t TEMP_FLT £/ 8 A .
&

] I 2R AE 2R AT B N A A HT , NJEki% MFR_WRITE_PROTECT fir 4 LU 28 1F | B 1k AP EiR fi &
15 N

7.3.14.7.1.56 PIN_OP_WARN ( 6Bh , 5/ 5\ 5 )

PIN_OP_WARN & —2%Fr#ER PMBus® 4, F T & 8 iU T4 AN L TR 2B R 8 AL . by &1
Fil PMBus® DIRECT #&3\. 7EELBUE NIt | &M% 7-65. 2 14 A5 RER 15 d R R 50E
i%%mwm&%mzmi&”%@

Ly A% PMBuUs® B2EUE B S N FE Wil .
LTINS S B R 0 D R A AT EU 8. W SR N TR T2 A g i W O BUE |, TUAE A N PR 25 A7
#®rhi%E PIN_OP WARN ﬁ &, SMBA 55 A% . UM ANITHEBEZE PIN_ OP_WARN &4 LA T HBE G &%
CLEAR_FAULTS fr &R |, %25 b B & 28 9 B

% 7-47. PIN_OP_WARN %775 Ui 1H

A 2R Pt B B/ME R BRME il
OX00FFh
0x0055h \
15:0 PIN_OP_WARN |# Al sy | 0x0000h (OW) | (2089230/Rpon EIT=IN
W) (696410/Rpion W)

S eUERIEPACURYIE S SN o 5 A

« % # STATUS BYTE 2747 #st ) NONE_OF_THE_ABOVE/UNKNOWN fi;

« {E£ STATUS_WORD #3778 s th % & INPUT_STATUS #1 NONE_OF_THE_ABOVE/UNKNOWN 17

« %E STATUS_INPUT #4725 IN_OP_WARN fi;

« TREEE STATUS_MFR_SPECIFIC 2 %7£#%H () EIN_OF_WARN 7

o HEFTEEBE RAM ZE8 (WRTTEN ) |, BHEHFRRAEN IN_OP_WARN FUAHXS I A E B 5N

* % BB_TIMER #4748 BB & RAM Hilib48%E LLFT /N T-75 (6) , WK H IS In— (1) , FWEAAZE (0). 4
& RAM Zi728 2 — I 5N, A2 kAR E X R AR 1k

o @ SMBA (SR ARME B ) BOVABCREMENL , W E ALERT_MASK Z7 47 #4511 STATUS_IN fi7.

&

) L B A 2 AT B N A A BT, MSE K% MFR_WRITE_PROTECT 4 LRSI , By 1k & AP ais i % (1)
BN

7.3.14.7.1.57 IN_OC_WARN ( 5Dh , $tBUEA ¥ )

[IN_OC_WARN & —%#r#EH PMBus® 4, HTAc & B iU T4 N D i a5 A0 1) 8 A7 RIME . i 2
PMBus® DIRECT #%3. 7EREURIE NILZF 74 |, 15 HE 7-65. J7FEx0 14 F7RE= 15 A pr s i R 078 S fw
wﬁn%‘—\ﬁﬁﬁwﬁ‘zrﬂi&ﬁ%ﬁ

L A8 ] PMBuUs® S2EUF B S N F Wil

LA RN A S VIMON ADC BEMMESHT LL i, i Nl i bt & Tz A7 28 004E , TR AR B 1) 25 47 4%
X E IIN_OC_WARN #Frd. SMBA F5H M. MM AHEMESE IIN_OC_WARN [ H LT H I 5 K i%
CLEAR_FAULTS fir A, %% 45 b A S i
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% 7-48. 1IN_OC_WARN £ 77321 BH

hr £ LB B/ME BNE ERIME s Al
15:0 IIN_OC_WARN | % )% (i | 0x0000h (0A) 0x00FFh 0x007Fh (53415/ S T=IN
' - IARLALE B (107250/Ryyion A) Rivon A) Lollas

RGN B N LIRS N, B ES

« % H® STATUS BYTE % #7#:) NONE_OF_THE_ABOVE/UNKNOWN f7

+ WHE STATUS_WORD Z7f7#% =71 H 1) INPUT_STATUS £

* f£ STATUS_INPUT Zf7#$ % E OC_WARN fi

« W E STATUS _MFR_SPECIFIC 2 #if7#s (%) EIN_OF_WARN £

o AR —HEE RAM F 74 (WRTEN) |, BHEARIRAEN OC_WARN FIAHXT B [HIE(E B S5 A

« % BB_TIMER #4785 #1192 & RAM HuhiE 484 LT /N T /S (6) , WP In— (1) , FEAAZE (0). X4
M RAM FA 7882 — AT 5NN, A& R AR E X ML

o EIK SMBA ( WK ) BEANERCRIBEAENL , /£ ALERT_MASK 74783 78 STATUS_IN 17 % B N
B

&
) AR B PAT B N A0, RisE K% MFR_WRITE_PROTECT 4 L2 | B 1E B A ER i &
15 N

7.3.14.7.1.58 ALERT_MASK ( DBh , B/ S5 5 )
ALERT_MASK &4 Hl ikl dn 4, T B sl i SMBA (55 B o 2t # 4t
L 414 H PMBus® 287505 N 7o

BEASRLS B— AN 7 i el o, X b e Tl 2 S B SMBA BN L. AN AR, %
THOA 2 2 SMBA B NA R WRZENRE , T2 REWEFFS (REFHEEMBETHAE ) IR IEHE
B, HEBFRIF SRR DR A 2. T dn & BTEI{E Bk 7-49 R,
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% 7-49. ALERT_MASK 277583185

25

i1

L]

NNz

Vi IF]

15:9

TRE

0000000

TR

0000000

E Sl

1

UNKNOWN AR HLA LK SMBA B AH

0

UNKNOWN ARE&HL B A R
SMBA

PGOODB

PGOOD A <¥ SMBA E AH XL

PGOOD T ## SMBA & v %

GLBL_FLT

GLBL_FLT F24% SMBA & NH

GLBL_FLT ** SMBA & N %%

MFR_STATUS

STATUS_MFR_SPECIFIC %7 h % & 11
BRI LK SMBA B NA R

STATUS_MFR_SPECIFIC %174 h % B 1
B4 SMBA B AR

STATUS_TEMP

STATUS_TEMP # {7859 % B A M A&
# SMBA B Jy 3¢

STATUS_TEMP %5 £7-48 H 1% B 14 30 K
SMBA B NH %

STATUS_OUT

STATUS_OUT Zrf7 & h BB A LA 2
+ SMBA B NH R

STATUS_OUT 1728 4 B (4 2 s
SMBA B NE%

STATUS_IN

STATUS_INPUT & 17 & il B A R A4
* SMBA B ANH

STATUS_INPUT #4748 i e B A L 2
NER
SMBA

CML_ERR

STATUS_CML F178sh & B A AL
% SMBA B NH

STATUS_CML # f5 dh it B I S ks
SMBA B NH R

STATUS_IOUT

STATUS_IOUT Zifrdsh e BN LA
¥ SMBA B NH %

STATUS_IOUT % #7445 i i B A S0k
SMBA B NHR

BEITIEPN

© LR AR HAT S A\ i

KEIE N
* GLBL_FLT /&2 FAULT_MASK A7 #% H AR B B KRS AL 8 48 80”25

#iE

AT, NJe k% MFR_WRITE_PROTECT iy 4 L4l s | B 1k & Ahekisfib

76
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7.3.14.7.1.59 VIREF ( EOh , EEUS A7)

VIREF fit— % i i 42 7 4 ﬁﬁ%@aﬁx&ﬂxwm%ﬂ%ﬁfﬁ DR AT R LA S 6 R HE R,
734.2. U 7.34.3 R 7.3.4.4 HFik. HA4 6 PMBus® DIRECT KX, 7ESLHUNIS A %77 220 | 15 ]
% 765, J7HER 14 FITTRER 15 o 0 5 500E S R0 A 2 3T H53.

L 414 H PMBus® 2B 5 N 7 15 il o

ZAAF AR KN A SRS DAC , 1T i B M 5 A HEIR A AN [F] B ACAS A BRI . 1 im & RO PE4R{E B a0 3R 7-50 Hh it
INo

% 7-50. VIREF 277583180

fir 2K BEA B/ME BAE BRiME Vil
F T i3 A 4
3L AT Y L RS .
7:0 VIREF 0x00h (0.3V 0x3Fh (1.186V 0x32h (1V STHUE
BTG B x00h ( ) x3Fh ( ) x32h (1V) REUB N
R
&E
] I B AE RS TAT B N AT, N2Eki% MFR_WRITE_PROTECT 4 LA 28 4F | 95 1k & b ek s fh
FESPNS

7.3.14.7.1.60 AUXTEMP/EEDATA/EECLK/GPIOx ( E1h , LI/ GAF7 )

AUX/TEMP/EEDATA/EECLK/GPIOX & — 2k Hillif i 45 2 fr &, H T B 5t i AUX/EEDATA/GPIO2 1 TEMP/
EECLK/GPIO1 3] I ThfE

L 48 PMBus® 17805 N F L.
2 7-51. AUXITEMP/EEDATA/EECLK/GPIOX %

AL B & BiH BRIME il H BT
TEMP/EECLK/
GPIO1 Thfig
11 ADC [¥] CONVST
LITPN
110 155
TEMP/EECLK/
7:5 GPIO1 101 EECLK 000 RIW il
b 100 TRe
01 OC %5
010 I FH 32 A
001 BiiVEBUZ 2 DN
000 TEMP
T #& Ay 3 NP
HIE9 GPIO1 5]
4 GPIO1 FLE R 0 RIW e
1 SR E N HI
0 51 E N LO
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# 7-51. AUXITEMP/EEDATA/EECLK/GPIOx 1B ( £2)

A B3 B BeEA BRIAME il i /AR
AUX/EEDATA/
GPIO2 Thft
111 (R F
110 EEDATA
AUX/EEDATA/ 101 fpg
31 GPIO2 : 000 RIW it
100 &
. R
011 UV
010 30 FH 32 e
001 I 2 N
000 AUX
W B 3 F i A\ F
it 9 GPIO2 3|
0 GPIO2 il RS 0 RIW e
1 S E A HI
0 S E N LO

7.3.14.7.1.61 SMBA_FLT_CONFIG ( E2h , EB/BAZF)
SMBA_FLT_CONFIG /& —4fili& s dr 4, A THc Bl SMBA_FLT 5| Ih#E
L4 #F PMBus® S HUF 505 N 7ML
# 7-52. SMBA_FLT_CONFIG #}tH

fir E7s it DL RME i BB
71 =t 0000000 iy 0000000 R/W A& R
5| i
0 SMBAJFLT ik fF 1 51 ¥ B 9 FLTb 0 RIW S
0 51 E A SMBA

7.3.14.7.1.62 FAULT_MASK (E3h , /B %)

FAULT_MASK & — 4 hli&Erifr e fr 2, F T B s g4 L il 42 i d % (GLBL_FLT) £z , 41 ALERT_MASK
AAF B TR SMBA B ONE R, afFEfﬁwMz FLT 15 S48 A 2.

L4 PMBuUs® BEEUF 55 N F o
P A R N{E S sk 7-53 FHTR.
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% 7-53. FAULT_MASK 272851 81

A ZRK & L BRIME il
15:11 ey 00000 e 00000
] EXT_FLT R&¥ FLT
10 EXT_FLT BWAEK _ 0
0 EXT _FLT ¥ FLT &
NA
9:8 TR 0 TR 0
] FET_HEALTH A&
FLT EAH
7 FET_HEALTH — 0
0 FET_HEALTH % FLT
A
] SPFAIL A2x4% FLT
BNAER
6 SPFAIL 0
0 SPFAIL ¥ FLT &N
Hi
] SOA_FLT A4 FLT
BN S
5 SOA _FLT e 0 BRUEA
0 SOA_FLT ¥ FLT &
NER
4:3 e 00 ] 00
) TEMP_FLT A2
FLT BANHM
2 TEMP_FLT — 0
0 TEMP_FLT % FLT &
NER
] OC_FLT Av42¥¢ FLT
BN
1 OC_FLT — 0
0 OC_FLT ¥ FLT BN
a3
] SC_FLT A5 FLT
BN
0 SC_FLT — 0
: SC_FLT ¥ FLT B A~

- FLEAE TS N
RIGE A
o LA A SR PR 0

P HRAN 2 BELLE AT L PR A 5 P 2 o

HFLT 518 A 2.

»

e
AR, RisEKRi% MFR_WRITE_PROTECT #r4 LB ge M | By 152 ek fil

i FAULT_MASK 2717 H B AT 55

7.3.14.7.1.63 DEVICE_CONFIG ( E4h , £/ 5\ )
— G R R E A4, BTGB B TPS1689x HL (R I £ 1) 2 AN S i 28 R B B A R AE

DEVICE_CONFIG =&

Kl

T o

L 4E ] PMBus® BB F 55 N F Wi
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T4 VRIS BNk 7-54 H TR

% 7-54

. DEVICE_CONFIG 27758 i8]

fr

LR

Ui-A

W

BRIME

Vil

15

PG_DVDT_DLY

1€ DVDT #7588t
AT 8 PG ZE

35ms

100us

BEHE AN

14

DIS_VDSFLT

JHZNHTZEH FET deli
R Y

IR B S A 2 il
[

AR FRL s 2 i

i

BEEAN

13

SC_RETRY

HEES OB (PRI EE
) frHE i

HBEN IR 5 E
— IR (BT RR )

DRFESCH (BT L
Bt )

BEEAN

12:11

SFT_THR

1

] 37/ B B A5 1 (e
locp 1 150%

10

locp [ 200%

01

locp 11 250%

00

TRE

10

EEUEYN

10:9

DVDT_CONFIG

1

DVDT i #
150%

10

100%

01

50%

00

25%

10

FLTEPN

KAGNEEH

IRAGNEERTT A -

FREFFIREZAL)E

2R ABIE LLi
ITHEMEA

TKAE NEEH R

EREUEYN

EXT_EEPROM

Sf i EEPROM i##%
CiERSME EEPROM

RIEHESMT EEPROM

LTSN

WARN_De-glitch

UV F1 OC Z i frding
TERUENRF
TR N

CLE A 20ms higig
ik

BEUE AN

80 AR FIRIE
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2 7-54. DEVICE_CONFIG FHF&UH (4 )

A B & Ui BH BRME Vi la]
VOUT ADC #ipii e #lf
4
5 VOUT_ADC_CLAMP I E
_ | 1 et ) BN
0 FHALE] VIN
4 ey 0 R 0 EUEPN
ADC MGEFIE L FF
1 kR (AT
3 ADC_HI_PERF & = 18ps ) 0 ESITEIN
0 AR (A RCE
& =11ps)
2:0 USER_DATA 0 Epﬁﬁﬁ%%&ﬁ”@ 0 PRITIEPN
il ID
B/iE

] W 2 AE B PAT B N A0, BisE K% MFR_WRITE_PROTECT 4 LS | B 1E B AN ER i &

BN

7.3.14.7.1.64 BB_CONFIG ( E5h , it/ BA =)
BB_CONFIG & —%&#liE i e i 4 , TR E s R & RErAT A , W7y 7.3.14.11 ATk,

Il PMBuUs® B HUEL S N5 Bl
Iy i & B RS BNk 7-565 TR .
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% 7-55. BB_CONFIG & 1755151

Bk

Uit

L

BME

Vil

FET_OFF_WR

BB EEPROM S A i
K

IhER FET K&k
%} BB EEPROM KI5
N

% FET %R 21
KXt BB EEPROM f]
EIN

FLT_WR

BB EEPROM A /i
Kk
&R S fil Aokt BB
EEPROM )5 A

SRR 2 il Rk
BB EEPROM M5\

ALERT_WR

BB EEPROM E A /it
K
SMBA Byt 24l
KXt BB EEPROM f)
EIN

SMBA BAAMA L
fi x %+ BB EEPROM
CEPN

4:2

(73

000

TRE

000

1:0

BB_TICK

1

2 (R A
3200ps

10

800us

01

200us

00

10us

00

LTSN

i

) W AE B PAT B N A0, RisE K% MFR_WRITE_PROTECT fir4 LU | B 1E B AN ER i &

WIBN. 2R WPH 7 IHLC , TS 1 1 4 7 = [T 3

i SHFIAL

224, MH MFR_WRITE_PROTECT

BB_CONFIG[5] %5 ALERT_MASK 77 f7#s e & H , DAAH & WL 35 0 & fil & 22 & 5 N A5
EEPROM. A1 , B{EfE ALERT_MASK ZFifrdsH KBl , GLBL_FLT (ALERT_MASK][6]) 15 5 thHFkx
FEfil R B N ALERT 18 551K 2 4.

7.3.14.7.1.65 OC_TIMER ( E6h , B/ G 57 )
OC_TIMER & —/#li&E i HE X F2s , TR 7.3.4.2 il S i 7 v Be 8 o7 e i 28 1O $5 S i) ) i3t 4 7

e
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Ay 2 PMBuUs® iU S N F L.
T2 LIS Bk 7-56 TR .
& 7-56. OC_TIMER SRR VAEA

IR R B 2R .
N Ui H 1 ]
(v B UL & . RIME il
0x00h 0
0x01h 160 1S
0x02h 320us
0x03h 480 us
0x04h 640 us
0x05h 800us
0x06h 960 us
0x07h 1.12ms
7:0 oc_TiMER | FLIHIEETIT 0x14h ETCIN

i 0XOAh 1.6ms
0x14h 3.2ms
0x64h 16ms
0xC9h 32.1ms
OxFFh 40.8ms
&iE

] b 2 A7 2R AT B N\ , BisEki% MFR_WRITE_PROTECT 4 LA@ai ds | by 1k B A eisfib &
RSN

7.3.14.7.1.66 RETRY_CONFIG (ETh , B/ EAEH )

RETRY_CONFIG & — 2 fili& i i€ fr &, HI T HCE B TPS1689x HL (R 42 48 A A i i B ulAT 08,
% 7.3.10.1 FHIR.

L A% PMBuUs® B2 S N E T Wil .
Wi A VRS Bk 7-57 TR,
2% 7-57. RETRY_CONFIG 7584t H

i Bk B YL RIME v}
7:6 I )3 10 KWt E il 10 LI
Copyright © 2026 Texas Instruments Incorporated FER KRR 15 83

Product Folder Links: TPS1689
English Data Sheet: SLVSHO1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

TPS1689

ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025

/

TeExAS
INSTRUMENTS

www.ti.com.cn

% 7-57. RETRY_CONFIG HF8HH ()

A B B Ll BRME Yi Al
il 4
11 PR =R
110 ik 64 K
101 #Hifk 32 &
5:3 RETRY_CNT 100 #HiX 16 Ik
011 Hik 8 K o0
010 Hik 4 K
001 =ik 1%
000 IR 0 IR (I ) SEHUE A
BT T B
111 6400ms
110 3200ms
101 1600ms
2:0 RETRY_DLY 100
100
011
010 800ms
001
000

LA AR AT
KETEN

BNMART, MKk MFR_WRITE_PROTECT #r4 LA e | B 1k 2 Ah ek i il

« POWER_CYCLE fir4 s Ff ) 2E3R 3 1 1% %5 77 25 (1) Bit[2:0] #E4THAC & .
7.3.14.7.1.67 ADC_CONFIG_1 (E8h , BRI BANEH )
ADC_CONFIG_1 2—4 Ml msredrs , AT E e T ADC RFERIBERBFEAEA | W0 35 7.3.14.8 iy
L A1 PMBuUs® 32U S N E T il .
T A VRS B Wk 7-58 H AR
% 7-58. ADC_CONFIG_1 &3 Ui
Br 4% 1t L BRME il
HEMG AR (M6
FHRC)
7 EOC 1 ADC /b F 2 4t{k A N
(R IEAEHEATH ) 0
0 B E R
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% 7-58. ADC_CONFIG_1 &5 ut (4)
fir 2F f L BRME Vil
BALFES )
( % MODE = 01 /i{-{#
6 CONVST )
1 TF 4t 4 0
0 RIF4
ADC T
11 SR — HE
N 10 I AV — 41
5:4 B B 00
01 P B R — K
et
00 ELE — HEE
JHF R 5 HADC
i AFF ( MODE =
01, 10 211 )
BLHUE A
1001-1111 Pl
1000 GND ( {Xf£ MODE =

01 5% 10 & )

VIREF ( {XF MODE
=01 5 10 BHEA )

0111

3:0 CONV_CH_SEL 0110 ADDR1 ( f¥7£ MODE
=015k 10 #iEH )
0000

0101 ADDRO ( {1 MODE

=01 8% 10 W& )
0100 VAUX
0011 VTEMP
0010 IIN
0001 VOUT
0000 VIN

B
o LA ARPITE NMAET , B Ri%E MFR_WRITE_PROTECT 4 ARS8 |, B 1k Ak fi

KIIE N,

« X+ MODE =10 , TEMP/EECLK/GPIO1 ADC H{E# I 4h15 5. 7 ZAdi i AUX/ITEMP/EEDATA/
EECLK/GPIOx 271778 % i B TEMP/EECLK/GPIO1 LASZIR I RE .

* MODE =10 5% 01 22U , A@EIEIERE T AR |, BoveiTaiE ADC X 7Rk
LRI THRE T TR T L BAE 5 AT R

7.3.14.7.1.68 ADC_CONFIG_2 ( ESh , B/ BAEF )

ADC_CONFIG_2 j&—%hili& mie e a4, FHTACE S U T i ADC RAEZ it S H Uk B A ECR (£ Bk
i), o 7.3.14.7.1.43 TRk,
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i A PMBuUs® B EL S N F AT B
a2 MRS Bk 7-59 TR

% 7-59. ADC_CONFIG_2 27728t i

VA AR & Pig RIME ili]
FIGHG ) 8 e 21
I8 VR FE
{# il VAUX ADC ifiité
7 VAUX_VTEMP_SEL 1 fE7 AUX_AVG i 51 SATTEIN
FRECTPAN 0
{#ii] TEMP ADC iiiti
0 £ TEMP_AVG it
CRETPN
6 fRe 0 N 0 BRH
T LM 250 FE
111 REE (CKERIAH IIN )
110 A (BB N
101 A (BB N
5:3 BUF_CH_SEL 100 VAUX
000
011 VTEMP
010 IIN
001 vouT
000 VIN
HHTF ADC RFEEZEMHG
THIFE (FEA BRI T
#)
" LR (BB
=7 SIS
10 IR (FE BTk
#)=6
101 IR (FE BT
#)=5
20 DEC_RATE 100 SR (B i
f)=4
0000
011 FECR (R BTk
#)=3
016 R (BB
#)=2
001 R (FE Bkt
#) =1
000 ?Hﬂﬁiz ( #E R Bt
#)=0

86  JEXXFIRIF
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[ B RFAF AR AT B A &
MEN.

&1

W, M4eki% MFR_WRITE_PROTECT 4 LA 88 4F | B 1k A ek fih &

7.3.14.7.1.69 PK_MIN_AVG ( EAh , B/ GAFFH )

PK_MIN_AVG f& —
READ_VIN_PEAK .
READ_VOUT_MIN .
READ_PIN_AVG.

YA

2% i iE T ORE
READ_IIN_PEAK .
READ_VIN_AVG .

FE, HAMRIEIEE & .
I 21 PMBuUs® B E N5 H .

HeF-fir 2 HITRAH(E B 3k 7-60 s

’I_E’/F%/\ ’

% 7-60. PK_MIN_AVG 7252310

READ_TEMP_PEAK .
READ VOUT_AVG .

BEEBE A & OKME . A ANE R 3 E W A E A, W
READ PIN_PEAK .
READ_IIN_AVG .

READ_VIN_MIN .
READ TEMP_AVG A
T X ER T RPIMER ADC RS ATHRIE. X 2 AR IE AT 18 Sk

LA AR RAT S N A T

KITEN

« —HHUT PK_MIN_AVG #r
A1 READ_AVG uam

{0 AR GI=A L BRiME i I
1 WITH I ESERE
7 RESET_PEAK 4 0 0
0 TotgAE
] A AT % 1528
6 RESET_AVG AN 0 0
0 ToHAE
1 YT BUNGAESRE
5 RESET_MIN 49 0 0
0 TotgAE
4:3 N 00 TR 00 A EDN
111 T4 = 128
110 THIiH% = 64
101 PHITHE = 32
100 THIiH% = 16
2:0 AVG_CNT 000
011 THH = 8
010 AT =4
001 T4 =2
000 T = 1
B/iE

, RIS K 1% MFR_WRITE_PROTECT fir 4 LMEBI A 1F | B 1E A s fl

u?%ﬁ’ftm%@ B/MAEMFIE 74 , RESET_PEAK. READ_MIN

% (0).
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7.3.14.7.1.70 PSU_VOLTAGE ( ECh , BB %)

PSU_VOLTAGE & — 4 Hili& it a4, F T B 5B S 5 N B Y5 H ARG R ) 8 A8 | DASZEL i N FL 46
I A T
Ly A% PMBuUs® 32U S N E Wil .
o ¥—AMERZES PSU_VOLTAGE #7175 :
o N R PR A SEBRE (DA V ORBALT ) i PMBus® DIRECT K4y 10 A —3EHIBE | e 7 18
3 15 ) READ_VIN Xt RE “m” . “b” Al “R” 1E £ 7-65 5. TKi% 10 Ar 3t il A o FAi

%8 At S+ 75k HE S N PSU_VOLTAGE 27 /7 %% .
« A% M PSU_VOLTAGE #8833 H1ME :

M PSU_VOLTAGE ZF {7 a2l — AN 7345 ok 3 |, /R
1 10 A —EH % . % 10 4‘2*1&%@&%&%?#5’1%‘—\1‘&%@?%@‘
14 F5E LA R 7-65 5 READ_VIN X MNTRE “m” |
I SEBRAE (BAV NEAL ) o

LEfixh E READ_VIN[9:8] fir. , LA JF y5e %
PMBus® DIRECT #zF5#e , A 5

“b” Al “R” KA B

WA R s Bk 7-61 TR,
% 7-61. PSU_VOLTAGE & 735318
iz P L READ_VIN[9:8] B/ME BokfE BRI Wi
00 0x00h (0V) OxFFh (21.87V) 0xA3h (13.98V)
01 0x00n OxFFh (43.83V) | 0xA3h (35.94V)
o (21.95V) : :
7:0 PSU_VOLTAGE j;;;)\ e 0x00h ERITEEPN
VIS 10 43.91V) OXFFh (65.79V) | 0xA3h (57.89V)
0x00h
1 OxFFh (19.48V) | 0xA3h (79.85V)
(65.87V)
&VE

o FEUUEFARFR PSU HLEXHZ T AZ A AT IRFE | DA 50 AN 06 2 ) s B A 3%
o AR PATE NG ART , NS K1%E MFR_WRITE_PROTECT 4 LAR4e 21 |, B 1 & Ah ek st fih
RIIEN.

7.3.14.7.1.71 CABLE_DROP (EDh , [EEUBAEF)

CABLE_DROP &— mﬁ?’JLﬁ%ﬁun &, FUVFER XTI f K HE 40 T A G B s B 8 A7 S HE IME |, AT S s N
SR TN RE . a2 {# F PMBus® DIRECT #. X Z&fFas IS NAER £ 7-65. HfE 14 A1 4%
= 15 qﬂﬁﬁﬂﬁ%‘éﬂzo

A H PMBus® 2B S5 N F 3.

Rt T A7 AN %5 5 PSU_VOLTAGE M1 VIN ADC JE M {2 [] (¥ 22 53 $EAT LU . iRz (G i CABLE_DROP
WAEREFHE , M SEAR N 2 A7 25 3 E VIN_CABLE_FAULT #7:&. SMBA 55 H%. %4 PSU _VOLTAGE Al
VIN ADC & JlIME 2 [8] ) Z {8 % T CABLE_DROP HI{HI , £Gi2ki )5 &% CLEAR_FAULTS 4 |, i & r &
HEGHERR . T SRS BN 7-50 TR,

% 7-62. CABLE_DROP &5 %t H

] B/ME Bk
TR 5k L4 I B 0x00h (0V) OxFFh (13.98V)

iz R
7:0 CABLE_DROP

BRIME
OxFFh (13.98V)

Vil
BEHUEAN

T U EEIE DA SRS/ oA L R

88 R 15 Copyright © 2026 Texas Instruments Incorporated
Product Folder Links: TPS1689

English Data Sheet: SLVSHO1


https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TPS1689

ZHCSUJS5A - MARCH 2025 - REVISED DECEMBER 2025

« #%# STATUS BYTE %7721/ NONE_OF THE_ABOVE/UNKNOWN £z
« & H STATUS_WORD % {728 =771 i) NONE_OF_THE_ABOVE/UNKNOWN 17
« #%® STATUS_MFR_SPECIFIC_ 2 2fi#%H#) VIN_CABLE_FLT f7
o HEIK SMBA ( WK BEH ) BEONEBCRIBAIENL , /£ ALERT_MASK Z5 /743 -1 UNKNOWN 17 % B N1

¥

i

o IR RRE , EUCK R B ECE N H R KAE , PABTIEAS DB W BN AL
o AR BRIAT S AT AR, RisE K% MFR_WRITE_PROTECT 4 UL SR 1F | By 1k 2 A aliis fil

KEIEN.

7.3.14.7.1.72 IMON #GEKH (F2h , B/ GAFF )

IMON OFFSET CALIBRATION & /Ml i B 45 € 7 A7 o , SOV P A766 TR ADC SREERT IMON 3240 1) i 7%
Rl 7. XS e R B Tt 505E T PMBus #21) IINL PIN #1 EIN %k

R 7-63. IMON (R i 25 A7 2% Ui B

fr

Bk

Uit

i

BRME

Vil

SIGN

IMON i 52 1E PRI 4

=

i)
B s AT

E s R

R/W

6:0

OFFSET_FACTOR

0 %= 127

NIRIEmFERZE ,
IMON ADC &4 H
e 25 s A

000

R/wW

7.3.14.7.1.73 INS_DLY ( F9h , B/ SAEF )

INS_DLY & —4li&mids e 4 , T E s fdd N R A THAfE . 1ZaFSEBl T 14ms (
AEANIEIR . U1 % 7-64 TR | INS_DLY 2947 234 [H 22 /) 14ms IEIRAMNEHE E LR .

Iy 418 PMBuUs® 2B/ 5 N5 1 o

% 7-64. INS_DLY ZFFE58 318

SRTRUAE ) B i AR

£ 47 o f# AR SR Rl Wi
0x00h Oms
0x01h 10ms
0x02h 50ms
0x03h 100ms
7:0 INS_DLY JE BN A4 N AE R 0x00h ERIUEYN
0x04h 200ms
0x05h 300ms
0x06h 400ms
0x07h 500ms
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7.3.14.8 IEEE SR

[ b7 A7 A AT 5 N A & R

No

&1

, M4 ki% MFR_WRITE_PROTECT 4 ARSI 2844 | B iRk & 15

TPS1689x £ 7 —/ 10 f7. 460KSPS SAR ADC , Filfifg —/M&EHL MUX. LLF{E5 A 1 ADC Kkt :

Nooakrwbh=

ADC fE4i A3 ] SkHz AR &R e R AN =ik 7= (72 ADC ZR ke 58 2 5t ) FEB b 44 fi -

VIN
VOUT
VIMON
VTEMP
VAUX
ADDRO
ADDR1

i

ADC &S FFmERERLSN , X RAEHE AR BATITE , DIER R DNL AU INL. fESERESR | SRAF R ff &

270KSPS. @it 7t DEVICE_CONFIG 7iff#s 4 i B ADC_HI_PERF fi , o] Lkt

FEIEW 24T IR , ADC 2 HhRHEIE AT H? . ADC I8IE Fy 515 A2 484 BT TR ) MUX G

o VB SN ADDRO 1 ADDR1 5 5 HHTFHAE , LLAETS PMBus® H frithil,
« ADC sl T & BRHE , nIiHRR ADC [EH KIS AIHE 25 1% 2

#i

FAFESCHFE RAM e S8 2 MR , B ENUEH ADC_SAMPLE_BUF Huis B fiy 2 K 3L HUX LEFE A
KAV RGN RAELS € 118 B N EL % S5 I (R 2 0% . ARV AR SRR A, BB R Thae
5WEMN “BronipEas” K. AT RN ADC 88 Ah R SR A Bk 1150 nT LA F % ADC_CONFIG_2

ZH A7 25 PMBus® 5 A\#E4TH T ELE .
TPS1689x A] LUIXT R4 ADC SR AT J5 b3 |, DUME TR DL RS H IS4

NN =

VIN “F#1E
VIN U&/H
VIN f/ME
VOUT ~“F 1
VOUT #u/IMH
IIN P14
NINRELE
5

PIN P14

. PIN W fg
. EIN
AP IE
PV

HERXFIRIF
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T A EREE S | A ADC FEASIK)3R 22 A el iy . B % 3 2 (I REARBOR P ME |, AT PAIR = ADC SNR ATE M #5
. AP AT LMEH PK_MIN_AVG #7783 5 BHCEIE PR SO T e . 107 AMEH PK_MIN_AVG #F 78s HE
B/ME S BORMEATFE .

TPS1689x X ADC RS HEAT £ LLEL , DI LA N RGEFAF

VIN UV WARN
VIN UV FAULT
VIN OV WARN
VOUT PGOOD
[IN OC WARN
OT WARN

OT FAULT

PIN OP WARN

NN =

P AR S SR AE PMBus® ARZ# A7 as ', JF a7 AR E Ol St |, Bl FET OGP ( CRAPIINL ) o B3 ki
() FLT i BOE AL Exf b/ 845 (1) SMBA {55 B A AU 2 & RAM/EEPROM 3§ .

7.3.14.9 FHiE s
TPS1689x ££)% T £~ DAC , AT W B &M it B 5t 25

1. VIREF : iX/2 6 S g B4 DAC , ARy SR AR AA P R E b R it T g F A . AT LLAE
VIREF arffas Xt BUHEATHifE . 105 T IRAAE AT A I e | JF B DLESE M 5] 2] IREF 511, LASRBDIfF
ITEET I H A 2R

2. IDVDT : X/ 2 fiurjifit DAC , /&£ DVDT 5l i L4 s LA bt 4 % (DVDT) %4l . 1tk DAC A LA
{# Fl DEVICE_CONFIG[10:9] & 17 24 K Fe .

3. VOV : iXx/& 8 f DAC , A4 VIN i Ry b #s$ it vl g2 A . 1k DAC mTLUMEH VIN_OV_FLT ZFf7#84L
KImfe.

7.3.14.10 DIRECT ¥R #t

X RENI ARG E 240, TPS1689x 3¢#F DIRECT . i/ J7F2:0 14 A1 77850 15, Al DR RE I sl e B 240 4L
FACR O 5 R ) SR LA

© RREERIEINE
EHARGEH] 7 14 5\ PMBus® #3HZICEIMERHON V. AL °C B0 W 5L

x=2L(rx107F-p) (14)

Hrr
- XZLLEYHAL (V. AL °CEW ) THES R “S2hr” 18 ;
- mERERE, BN MDA
= Y &2\ PMBus® #8320 14 217 — b i kM AL
- b RimfiE , AW RN
- R ZIR%, BT kMO R
. RiXME :
BURIEE , ENLHUER 7R 15 AR Y #IE -
Y = (mX + b) x 108 (15)

Hp
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= Y RERA B AL P AR
- mRRERRE, R R

- XORERA BT A “Sebs” 5, PLVL A °C Bl W S LALEROR
- b RMBEE , BT AL

RZFEHL , AR T BT b R M R B g o M

% 7-65. TPS1689x PMBus® DIRECT ¥R % #1575
BH B | BRI | WRERERD | Wi m b
READ_VIN \ 0 Ox3FF 87.75 1166 0 -2
READ_VIN_PEAK \ 0 Ox3FF 87.75 1166 0 -2
READ_VIN_PEAK_EEPROM \Y 0 OxFF 87.75 2906 0 -3
READ_VIN_MIN \Y 0 Ox3FF 87.75 1166 0 -2
READ_VIN_AVG \Y 0 Ox3FF 87.75 1166 0 -2
VIN_UV_FLT \Y 0 OxFF 87.75 2906 0 -3
VIN_UV_WARN \Y 0 OxFF 87.75 2906 0 -3
VIN_OV_WARN \ 0 OxFF 87.75 2926 -185 -3
VIN_OV_FLT \ 16 OxFF 80.00 3984 -63750 |[-3
READ_VOUT \ 0 Ox3FF 87.75 1166 0 -2
READ_VOUT_AVG \Y 0 Ox3FF 87.75 1166 0 -2
READ_VOUT_MIN \Y 0 Ox3FF 87.75 1166 0 -2
VOUT_UV_WARN \Y 0 OxFF 87.75 2906 0 -3
VOUT_PGTH \Y 0 OxFF 87.75 2906 0 -3
READ_VAUX \Y 0 Ox3FF 1.95 5251 0 -1
READ_VAUX_AVG \ 0 Ox3FF 1.95 5251 0 -1
READ_TEMPERATURE °C -229.3 Ox3FF 501.40 140 32103 -2
READ_TEMP_AVG °C -229.3 Ox3FF 501.40 140 32103 -2
READ_TEMP_PEAK °C -229.3 Ox3FF 501.40 140 32103 -2
READ_TEMP_PEAK_EEPROM °C -228.7 OxFF 499.80 35 8005 -2
OT_WARN °C -228.7 OxFF 499.80 35 8005 -2
OT_FLT °C -228.7 OxFF 499.80 35 8005 -2
VIMON \ 0 Ox3FF 1.95 5251 0 -1
READ_IIN A 0 OX3FF 107142/Rmon~ |9.547 x Rjmon~~ |0 -3
READ_IIN_PEAK A 0 OX3FF 107142/Rmon~ |9.547 x Rjmon~~ |0 -3
READ_IIN_AVG A 0 Ox3FF 107142/Rmon~ 19-547 x Rjyon |0 -3
READ_IIN_PEAK_EEPROM A 0 OxFF 107142/Rmon 1238 X Rivon 0 -3
IIN_OC_WARN A 0 OXFF 107142/Rmon | 2.38 % Rivon 0 -3
VIREF \% 0.3 0x3F 1.19 7111 -2133 -2
PSU_VOLTAGE \ 0 OxFF 85.00 3000 0 -3
READ_PIN W 0 Ox3FF 9401785/Rmon | 1.08 * Rjvon 0 -4
READ_PIN_AVG w 0 OX3FF 9401785/Rjmon | 1.08 * Rjvon 0 -4
READ_PIN_PEAK W 0 OX3FF 9401785/Rmon | 1.08 x Rivon 0 -4
PIN_OP_WARN w 0 OxFF 9401785/Rmon | 2.72 % Rimon 0 -5
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% 7-65. TPS1689x PMBus® DIRECT &R\t (4L)

S5 Bhr | BAMERNE | WAERSNE | WiREERME m b R
READ_EIN J 0 OX7FFF 60 0 0

7.3.14.11 BEHELFH

L TR HIE 5% T RGBT N SR TE VLTI R RN 37 B 43 A 401 1 1 3K FEL YR B AR AH DG 1) R R g o B IE e 45 A
RIS FAE BRI S HCEBE A5 BRI AL | TPS1689x IR AL IN{E B | 3 BT 24 =5 0 78 4 2 I 8] 18] B 4
AR EFOEEM . G ST A LS R ENAF RSN 12C EEPROM ( iE#:{E EECLK/EEDATA 5|J1E | If
Al i@ PMBuUs® 5 i) .

&/
—H VDD E#ftfae mHE , PMBus® 5152 8 201847 , M7 VIN FIHEADAR O A 615 M. IXm]
DLHf PR BB AT LLE 7R VDD 51 B s MBI IR [ e iz [E] | BdE VIN sk i FET A R
Wk,

TEAFIZAT I, BBEE BAAEEL (7) IR B EE RAM . AR E 5, &K READ_BB_RAM 1
LB — NP A B -6 () AN DR ARG (IR (8K 122 P28 RAM [N (R A7 A R BN FAF
ML TER

1. 3 fLFHFARIRAT
2. 54, R T B NFEAF A R A GER . AR 4 A7 THE S E RS/ R & RAM g i s A thiz
AT BRI T SR PRIE . 28 5 fLfRonh i 882 5 B LIRS LR 2 A K.

FHAFFRIRFF A T 2845 B A B T RSk N RS R AN R FE R ER | TS B RS w5 A7 48 1 5
PRIGAHLE | 498 XD RE . BE WIS 2 — B et a8, BRORAERHF RS0 E. did
BB_CONFIG % £7-&% il LAFC B 11 I a8 BB A . X SRV ARAE A AT A0 R SR, AE RS20 (I 5 20 R A B K1Y
S )5 2 [ 2EAT AL . BB_TIMER 5 7245 1) BB_TMR_EXP i fi57~ B4 G vHI 232 75 28 /0 | Bk LR
Clitth o 1ZA4RR RAM R 8E 56 H R AT BRI R 8 H . 2 8 i, A0 180, JRE T~ — D3k e
i, 58 BsTrER S BRI E.

PUR SR il Aot B RAM BEAT SN

VIN_UV_WARN
VIN_OV_WARN
OC_WARN
OT_WARN
OC_DET
IN_OP_WARN

ok wN =

— AES AR AR PR B RS (5T ALERT_MASK ) , B RAM WA IREHA/EE . IEEMARIE . Ig(E
BRI VR ME AR PR A R I SR A 2 JE 1 EECLK/EEDATA 51’5 A\ —4>41i EEPROM.
&
EEPROM #2102 —MnifE 12C #i414% | UL 400kHz (I 4P iz dT. T @ iE HA R 20N 1Kbits H.
AT AT 16 5 UL -4k 12C EEPROM. 3451 EEPROM #4715 fu 45 24LC04. 24AA04 5.

MR LA &R, BE RAM R — BOR &5 %5 /7 8% ( STATUS_WORD . STATUS_MFR_SPECIFIC
STATUS_INPUT ) DL K 4623 ( VIN_PEAK. IIN_PEAK I TEMPERATURE_PEAK ) ) A 25K 17 fits B 41 56
EEPROM T 0 1. [N , BB RAM P2 A0 B S 25 I 2 e B

1. it ¥ DEVICE_CONFIG #1785+ ) EXT_EEPROM 7 i B i f°F , o] LA Ih &R 414 EEPROM.
PRIXPY (2) ANIERE [ GPIO 51 B2 3 P B 12 31 r i A (¥) EEPROM I A %405 51 1Al
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2. BB_CONFIG % /a3 B 7 =4 BB EEPROM 5 A fili & 3847 i (A AT — >

2 & EEPROM W% :

1. BB_RAM_0 % BB_RAM 6 [t (7) I F1]
2. BB_TIMER[— (1) M]
3. STATUS_WORD [ (2) 4>11]
4. STATUS_MFR_SPECIFIC [— (1) ™71]
5. STATUS_INPUT [ (1) P71
6. VIN_PEAK[10 fiz ADC % th ¥ it — (1) M55, J\ (8) 1~ MSB]
7. 1IN_PEAK [10 fi ADC i th &5 i) — (1) 5719 /A (8) 4> MSB]
8. TEMPERATURE_PEAK [10 fii ADC #ith iz 11— (1) M1, J\ (8) 4~ MSB]
9. CHECKSUM [— (1) NMF71]
Warning Event 1 Warning Event 2 Warning Event 3 Warning Event 7 Fault/Alert/Shutdown
Time > Time < . Time >
BB_TIMERyax BB_TIMERyax BB_TIMERax
| | /_Iﬁ
» Time
[BBRavo]  [BBRAMI | e CHECKSUM | __BB_TIMER
-EventID 1 -EventID 2 -EventID 3 -EventID7 TEMP_PEAK BB_RAM_6
-BB_TIMER_EXP  -BB_TIMER_EXP -BB_TIMER_EXP -BB_TIMER_EXP IIN_PEAK BB_RAM_5
=1 =1 =0 =1 VIN_PEAK BB_RAM_4
-BB_TICK -BB_TICK -BB_TICK -BB_TICK STATUS_INPUT BB_RAM_3
current value current value current value current value STATUS_MFR BB _RAM 2
STATUS_H BB_RAM_1
STATUS_L BB_RAM_0
' |
Write to BB RAM Write to BB EEPROM
BB_TICK_PER = f(BB_CONFIG[1:0])
BB_TIMERyx = 16 x BB_TICK_PER
B 7-19. BE#HRIERH
7.4 SRR
ARG T AR, 3R 7-66 B4 1 2 Mtk peti s,
% 7-66. T EN/UVLO 3| 24 Th et
5] B & 14 BIERA A H B EEL
EN/UVLO > VUVLO(R) S S 2H
Vsp(F) < EN/JUVLO < Vyyo(F) (time <tqop)  |FET S AEH
Vsp(r) < EN/UVLO < VLo (time > taop) | FET 2407 A
EN/UVLO < VSD(F) PRl L
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8 N L

D VAEE R 1 SR RS

ANET T e

ik

T AECRILHER VR 58

B, TR

AU E TR T

EAHAE , DRI TERINAR B S B A A R B Th e
8.1 MAEE

TPS1689x & — &

80V , SCREFFHFH P AT 1 A AT S AR LR B L T

ZAFRT LU T35 R g0, Bl g a5 . B

NS

TPS1689x it it H #%-

8.1.1 B (F VBT

SCL.:

PART( SUNIEN

R ORI 22, 3 ] T4 N IR LRSS T o e i) AR R Oy oV &
e AT RE IS 42 VR TR FRLIR

A AR AE IR

TR SRR LA AL AR, T DA ) Ak

SD,

VIN

EN

SCL

SDA

IN

VDD

EN/UVLO

TPS1689x

SWEN ND ILI

ADDRO
ADDR1

AUX/
GPI02/
EEDATA

i

AR AR AR R ERIE SR T B . BEAN , Web 77 il SO e ik S 4t 1 i TR Yk LA

vout

ouTt
IREF

TEMP/GPIO/|
EECLK

HH

HH

IMON

pPGooOD pbm—m—/—

SMBA/|

3]

IMON

FLT

Ltz

& 8-1. BB NLIEAT

8.1.2 #1 TPS1689x FIEZ 1 TPS1685 1t , H B FELE

GRS NEF 75 EE ve r A N OR 3 DL TR

N Z A TPS1685 #34F , tn K 8-2 Fias.

BN

R R T A A R

PGOOD %
FLT

AT B 5 TPS1689% JEIEH)—
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PO
so et TPS1689x :ggg?
o SDA 1
cro
EEDATA =
VIN N out — vout
% i IREF - L
L voD
- T T
EN ’ — | enovio MoN _L é v MoN
1 i
L PGOOD [——— PGOOD
SWEN GND M DVDT gg%"l?/ m
li 1
L 1L T
TPS1685x
N out

IREF
TEMP
IMON
PGOOD

VDD

ovp
EN/UVLO

i1

ITIMER pa—
FLT

SWEN
SFT_SEL MODE GND  ILIM  DVDT |—4

1l

TPS1685x

’ N out
i Voo IREF
TEMP —
} ove IMON T
EN/UVLO PGOOD
ITIMER FT

SWEN

SFT_SELMODE GND ILIM  DVDT |—

Ll
& 8-2. TPS1689x 5 TPS1685x JHE &R , it PMBus® $4t 5 & L S0 7

TEUEACE A, TPS1689x THATE#F |, ¥ 8E 45 2 i Bh 2344 i oAl TPS1685x #34F . UEAC B2 an T /30
ERE E AR

i R-C JEY#F VDD #E#: 2 IN,
T A% DVDT ##: % GND.
Bt A2 IREF % GND.
e HLPH 28 IMON %42 % GND.
I L PE 2 ILIM %3 % GND.

b wN -~

W% AR T AR B A

Wit R-C JEy#sF VDD #E#: 2 INS
¥ MODE 5| jiZE# % GND.
ITIMER 5| IR FFH % .
i3 L PH 2 ILIM %3 % GND.

PoOb=

WU A AT LR 51 BAESRAE ik

IN

ouT
EN/UVLO
DVDT
SWEN
PGOOD
IMON
IREF
TEMP

©CONOO A WN =

©
[«
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FEWRCE S , PraasfF RN _ERATE .

« TPS1689x Wi#l VIN. VOUT. IMON il TEMP 414 , jfilid PMBus® ¥EMll#: O #EATH % .

o BRINBULR |, B 8 4E ) OVLO BI(E AW B N KAH. T TPS1685x a3 , OV BIE/EAE (- rh & [ el , 6
R, BN VIN_OV_FLT %547 8%HT PMBus® S5\ , ] DL TPS1689x OV HIfEH . 7EIXFHEMT ,
TPS1689x 7£ OV 41 F1d ] SWEN 5| 1551 TPS1685x #:1f .

o BTA SR UVLO BIES H EN/UVLO 51 E1_E A IN 2] GND [J4MH L FH 7> R 28 % B . i@ X VIN_UV_FLT &
{E# AT PMBus® S\ |, ATLAFE G TPS1689x UV HIfE . (EIXFMENL T , TPS1689x & UV A+ Nl
SWEN 35| 156 ] TPS1685x #444:.

o TEIRVEHAN , PrAdR s HET DVDT BASR —ERIt. H2 , @idx DEVICE_CONFIG[10:9] A7 #F
#E4T PMBus® S5 A , AILARCE TPS1689x DVDT JEHLIA , LASE SUENEMIRIFAT /9. TPS1689x 5 il AN
() DVDT #Ftid e | fiBhasfF A 35S E R E 2 /T,

+ TPS1689x 1 HH N DAC % B VIREF B HE , Al 475 0 A s E . VIREF BT BUIE
PMBus® #EATgwFE , M 5 50 it B A

+ TPS1689x g%} OC_TIMER # /244147 PMBus® 5\ , £ BA RGBSR MG (toc_ Tiver). 2K
FIH A RIS , TPS1689x 2 hifik SWEN 5B DL firf 28 0F & 455, AT R B W7 T i

o RYHJFIER (PGOOD) 8/~ T A k24 PGOOD f8/R 44 . FrA s3 - H & H i PGOOD 3| ii{#;
RSP, BERILHRYE FET B, fradi2ieiREE , 3% A1 PGOOD 51 i , H H#
AMEE) PGOOD {5 5 # B N =i HLSF . TPS1685x 4l Bh 23 - 7E JH 2h i (a1 9% 6] % 4t PGOOD B A7, Ab-THaEik
A5, A TPS1689x ¥ VOUT_PGTH i f7asi% B 1% PGOOD BN B 7.

o BAZRGEETR (FLT) h TPS1689x #24t. (2 , A HBhg - th o | e FLT BN A 2

LE o FHEUEHE , T B TR L SR RO FL SWEN (REFIEAR ST, B2 P S0 bk 1E 6 0 B AW 46 10 A

ke ZJ5 , BRI E OB SWEN. fEFTA 4R EGOL SWEN J&5 , A1 SWEN & ym i F | IF HiX

Sl SR pF O U [N B S H I FET.

VRVE : TEIRVEIAN , BT DVDT 3l — &2 4> DVDT AL |, FULETE s DUAHFE R % (SR) 3 Ff
o R4 7R 16 M U7 REs 17 A IEH) DVDT A2 (Covor)-

v\ _ IinrusH (mA)
SR (%) - COUT(L[F) (16)
Cavae (pF) = 22000 Xk (17)
SR (5)

AREZHAMELE , S0 15 7.3.4.1 K.

PN P81 L R T iR DR AE SR B0 U 8] 2 P A a2 R RS G B P U SRR A T I 0 e A B R L HL A 5 S R
IF H 5 AR S AR E AR S2 3R T RO L o X B IR IR o0 PR a0 R M, 28 S BUE A1 SOA 4t
Sho LR 7 58 P A DR (AR BE 0 AR U8 OF IDCHE S (0 R A B U 4, AT ORAE R 2l 93] DSE K B ) P
SR I BRI R . ARSI, T AR % E i) PGOOD 15 5 PR EF IR AL i th 58 R T I E Bl
EREE , B FESREE © i) PGOOD Tz, HTH a1 DVDT Sl ISR & , BUILira S w
PR BR et P ARSI R 2D BEAT o B84 Z 1R) AT RE A7 A SE AN BB B PP ASILES , i S B L2 #5050 PGOOD B N
Mo AL, TP EREK PGOOD 5l L&A & , AAEIA s fF B I PGOOD T iz)s , 4141
PGOOD & 54 XA NmE T K m N E Ak tifEs , R USRI,

R RS @ AR EREHIE , Fra S 0F A A = sh R L P2 0 fe R, AL 2 32 3h R R N A
Roson , ATEFFICEE 1 1 BT A #34F E35 4 Flfift . PGOOD B NA UG |, AL TPS1689x 4l VOUT_PGTH 7
A2 B B RO AL

FRERSWIR IR « JFCHE AT EE SR T RE SR, AR TR &SRR il , Hra &
FHI) IMON 51—t 8 3 — MiEHH] GND HJHLHLEE (Rimon). FIFE , I A #4110 IREF 5| EEAE —# |
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TPS1689x fii F PN ] 4m#E DAC (VIREF) , N FTA #34F Hh (ach Jit R PP BB 2k ml A FR 3t v . b /EA Bh T8 T g b
VN l\ReF 72 TN A A 2 TR) I I R A ) B ARAS T B [ 520 o

FERXFMEILT , T A IEHE Rivon

VIREF
G <1 (18)
IMON % locp(TOTAL)

Rimon =

BN B ) JE 25 E R PR A1) R A 5 F A SR R P P ILIM B IS B . A AR T i A Rk B TPS1689x A
TPS1685 1) Ry v 1H-

1.1 XN XRipmonN
Ry = ——=——— (19)

Hort N = JFBsE T A5 (1 x TPS1689x + (N - 1) x TPS1685x)
HAAFRFEG © IREF 5] BImT 38 i A (R BHAT I &0 5O i f R S k3

FEIE SR, [R] fid  BITAE # A B R . X T i R TPS1689x H i it Vi e vt i % (OC_TIMER).
TPS1689x f# ] OC_TIMER 2| HI =i AF1F Jufish A 45 KK B 28 1) SWEN H7 AR, AT 7 B 0k 4N % 12 i3
ST ZRARAE . LML PT A AR 2R AF 2 (R IR 0 A . I RMEL AT OC_TIMER [R] @ AN UL ECAS 2 B S I IC B 1) W %
PR E BT TR R R RR IORS B . Aid | S BhasfF S b 48 A I v i 2% JF H 24 1 880 R BE7E 55 2 R [a] [A]
I P 5 7 B AN IS fi 7 O T AN

PR (R ) o R i A R A (BN, B R PR R R ) AR S P BRI e
FELERRAS B A ik DRI R AR I o IX S AR FH P A B SE IO B R - — /NSRRI IBIE ,
AR 2 R (AR RSN lppr ) » TEPUEBVE 2 J5 , TPS1689x fk5E DEVICE_CONFIG Z {745+ 1
SC_RETRY e B E | e BAEEZIE N B | 682 DL i FR 1 QB8 ok AT s ik & . dn e it
NH B , B4 EEFHDURE , BRI 8RM4 FH B ER B, 50F E IR — B 5 R i
RETRY_CONFIG % 748 % & H 3 Hixk.

8.1.3 =1 TPS1689x #1F : ABE HIENT)EEHH BELE

0 SN FE P 7 o v R S B A S R B 1 (TR RS 2 s . FEE AT E ), AR
BAG 2 /N ROL ) TPS1689x , A2 1 4> TPS1689x 1A~ TPS1685x.

FEX 52 TPS1685x I TPS1689x #/T—ei& ik , W& 8-3 Hffix

* 5 IMON 243 FF . SAZEE4ET B ) OCP MmN TR E . A~ OCP B{E N % E N 1/N A~ FR4 OCP
BIE , HoA N &R gs A i s 5

o AR PMBus Huhit i B AN FIRIE , DA AT DASRSL U iR SRS 2 o

o JFLT IR FR B, CAERRFA RIS 28 15 18 )i R

B2 TPS1689x 2 EHHBRIS AT | @ UCK 23 FEC BN AR I | JEEE R &, ARG b 3844 2 a) W B2 1)

BT S
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VL VL

% %
scL scL ADDRO
TPS1689x ADDRT
SDA SDA
AUX/
GPIO2/
EEDATA =
VIN ' ‘I IN out - ‘I vout
IREF
T 1
= VDD TEMP/GPIO1/] T
EECLK = L
- =
~ IMON  —@—¢ IMON1
EN o EN/UVLO é VL
% L 1 %
— PGOOD PGOOD
SMBA/ —
SWEN oD LM DVDT FLT FLT
&
l é
scL scL ADDRO
TPS1689x ADDRA
SDA SDA
AUX/
GPIO2/
EEDATA =
IN ouT -
IREF
VDD TEMP/GPIO1/
j_: EECLK
"~ IMON IMON2
EN/UVLO
PGOOD
SWEN SVIBA/
GND ILIM DVDT FIT i
P
l _%
Y N . B
& 8-3. BT £ TPS1689x LI/ HES

8.1.4 B, VBT ( EXLE )
R R G0 T ok A LR FEYR i BIAS F R B PR X, AT LA P 8-4 TRl HERE I 24> TPS1689x #t: , A&
AN X S gk ST I R
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[

scL ScL ADDRO
TPS1689x ADDRA
SDA SDA
AUXI
GPI02/
EEDATA =
VN he N out — vouT1
T IREF l
= VDD TEMP/GPIOT/| T i
- EECLK = L
B IMON IMON1
EN ENIUVLO % L
NS %
PGOOD PGOOD1
SVBA/ l —
SWEN GNp M DvDT | FCT FLTt
scL scL ADDRO
TPS1689x ADDRY
SDA SDA
AUX/
GPIO2/
EEDATA -
N out _ vour2
IREF
é voo TEMPIGPIO1/
T EECLK l 1
- IMON ’ IMON2
EN/UVLO l% VL
L3
PGOOD PGOOD2
——ISWEN SMBA/ _
T R FLT2

Kl 8-4. 4> TPS1689x # N ARG A [F X At By

HHg

FEZBCE S, R SIFRI CUT 5 2 H AR 250 AN S

1. IN

2. EN/UVLO
3. SCL

4. SDA

#E
IR AN DX B AT AR (OB R4 1145 5 5 UVLO BIAE , AT BAZ> B ENJUVLO 51

A E T P S PMBus® Jho7 WA #] . T X s gL = F gk R e T B AS R ) 2
ikt , ATLA#E A ADDRO 1 ADDRA 5 I AS [F] 1 5| 126 a2 4H & R i B IX Se b ik
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8.2 AR : FIFH LIRS H PMBus® 30/ 54V, 2kW HIER 215D

W RBIHERET 54V KRG TAEHEIE , BEN £+10%. IR EIRSHE BTN 40A. R ERET 44A |
FH R 22 FRL I A 20 F0 1 D B K Ams BRI 2 o T S iy B) R b % [ BG 1 R i 3, FE TR 22 Fa ik
VRGN, TR 22 R AN 2mF B R A&

LR I RS
.
SCL
SDA
VIN
EN
5.0SMDJ54A

VL
VL
10 kQ % %10 kQ

wIEH. B 8-5 o 1Bt B R SR R

0.01uF 150Q
R1 I
3.74 MQ; =
0.22pF l
R2
100 kQ
p
R3
5.11 MQ —
L
R4 =
102 kQ

sCL ADDRO
TPS1689x ADDR1
SDA
AUX/ 10 pF
GPIO2/
EEDATA = =
10 pF

IN ouT . vouT

IREF - J— 10 uF

n
VDD TEMP/GPIO1/] T
EECLK = L

IMON IMON

EN/UVLO VL
éo kQ

SWEN PGOOD PGOOD

SMBA/ —

GND ILIM DVDT FLT FLT1
9090 ¢——
I 47 nF ¢
TPS1685x 36013

IN out
VDD IREF "

TEMP -9
ovP 2.2nF %

IMON

EN/UVLO © = 10kQ

PGOO J
ITIMER R PS FLT2

SWEN

SFT_SEL MODE GND  ILIM DVDT

Ll g~

0Q

LML

& 8-5. 1 PMBus® 1] 54V, 2kW HEJR B2 (R4 B i 0 S P TR 38 I
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8.2.1 i/ ER

81 JEoR T BN ARSI BT S 5

* 8-1. ®itsH

¥ {8
HONHEVEE (Vin) 43V % 60V

FK DC SR (lout(max) 40A

KA E 2 (CLoap) 2mF

TR IR 55°C

W 2 B BRI 4ms
S T A o AR 5L ? &
B HTHEAR “ EHBER” B ? &
PR S 75 P AR PR B 75 5 0T A B REEAT T b 2 &
S B TR AR ? &
2 PMBus® #11 .
FHT-REW 2 ) R AT TG LA 2 =

I ) Gk

8.2.2 YR if T FE

T2 BRI i TR 22 S8 B R

AT B AU F TR . kAT B ) PMBuUs® Ihfig iz 1, (Rt TPS1689x Hi T {16 22 20 F 1 1= 2%
-, 5 HE B TPS1685x HL IR 22 FBK |, DMESCRFT R AR e RS ARG IH R . B T8RS EE
FEHBH (R o) FIZERIR/N | B4 TPS1689x HL TR 22 A1 TPS1685x HiL T {5 22 40 € £ K RMS HiLifi 4373l
h 20A Fl 20A | fkiEghiE N 125°C. [t |, 7Rt 20 AT LA T8 5 TPS1689x HL 11K 22 3 Bk i
TPS1685x HL TRk 22 (N-1) %R |, DASCRRA AU B T U 7 S oK R e IR AS B 3 i
(ILoAD(max))

I —-20
( OUT(mZ%x) ) (20)

N-1) =
1R £ 8-1, louT(max) ¥ 40A. [HI , JFEE T — (1) 4> TPS1689x Fl— (1) I TPS1685x HL TRk 2 , LIHF
BT 5 (R 2 RS R L IR
7E TPS1689x #ll TPS1685x HL T{RM 22 K FHERLH A vh ¥ B X 8- A sk Bh 234

TPS1689x BRIAFIME LM AF. BILHHTH TPS1685x HL Tt £ f) MODE 5| il %5 GND , X iy {7 2
A LA G B A B a1

#%#% Virer B RARFFIRERGFHSFHEE

AR FEIEERRN S E B E (ViRer) BAN 1V B2 | RFTFE 0.3V £ 1.2V EEN I A — N EMER
J& , WA LMEH VIREF 7577 #vididt PMBus® XJ L 4E LR AT fE . 2404 IMON 51 B (Vimon) FITE
ADC A LA I 2 8 i BAE VR $2 561 28 N 0 SE BT & Bz (Intel PSYS) DIRERS |, 200K Viger XEN
48 ISYS_IN N KRG —F . ARG R T B ER R EMBNSTEE |, DA Hb IS I &k
P B AR RE (2 x locp(ToTAL)) Mg . N T IRE D Ege | 78 IREF 5] JIAF1 GND Z [8)/ & —14> 1nF P
BHAA

#HiE
e Virer PREFFAEZ BTGRP, DU R ks I i i 13 A
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* BEFE Rimon HFEAR IR BRERSHIM KSR ( WiEds ) MREDARBE

TPS1689x HL ([ 22 3t 3o 78 FHT P AT 8174 FCO R 285 g o v I 1) i 5 P i 1 R IS0l A bR 28 390 1) Pt o 37 17
Blo BERETOREG L2 3 PR SR DI R GE B B (lout) JF7E IMON SIRAI_E A2 B EU B OB FRIR T (von) - 1X 42
£ IMON 5| B HLFEAS (Rimon) M3~ A2 LT (Vimon) » PAMIR a8 it , Hoe SO it 21,

Vimon = lout X Gimon X Rimon (21)

Givon 7 LI M Z8 3 25 (hmon © lout) » JEHLAUMESA 18.23uA/A. B Vivon STEABIMER ViRer #EAT LLECE
Kl it ol Ae e RS IR T % 25 BRE (locp(roTay)) ATEME J7 80 22 i+ 545 Hi .

[ _ VIREF (22)
OCP(TOTAL) = G108 X RIMON

TEL TR, locp(ToTAL) ALY 44A. A, % locp(ToTAL) BN 44A | 7F Givon N 18.23uA/A H.
Virer N 1V BT , ATELHHSEH Riwon 9 1246.6 Q . Ryyon HIPRHEME R A 24 0.1% HAUEIR N
100mW K] 1240 Q . X2 SEMIE 2 REN 44.2A. N T IREBIEEERE , £ IMON 5| JIF1 GND 2 [aljif & —
22pF M &A% o

#HiE
e Rimon L5 18 SR 2 ek th HUR (lour) o AR 25 1 A S R UL
* H#F Ryyw S LR ER RS R A RS R BE

Riuv A T35 B IR ECEE & 23R R e RS T A DR R RS A AR . B AR AR S i I At it e ) HL YR
(Ippvice) FREI H & 8 ILIM 5] 1 _E 46 B pl Lo ) AR B FEVRE o X M ZE AR B2 HT ILIM 51T FEBE 28 (RyLm) PH 5%
FEAE BRI RLE (Viom) , B RS 23,

ViLiv = Ipevice X Giim X Rivim (23)

G||_||\/| %Eﬁﬁﬂﬁfﬂlﬂ%‘ﬁiﬁﬁ ( |||_||\/| . IDEVICE) y Eﬁiﬁ{ﬁy\j 18.24 1 A/A.
- RERBHER LS« WAL SR B e RS E A RAEA |, JRl 5 | & 1 A #rbiifE e
(Viuv) 5HIERRARZ% (CLREFN) BIME ( & X8 JiEa 24 ) #EAT EeEm a2 A .

1.1xV
- CLREFy = ——REE (24)

At , RILIM 24 2R 25 3475, A TR IR IR BE & U IOCP(TOTAL)/N |, HAdr N 2 35k
EMECE. 4 N=2. RIMON =1240Q 1 /53 25 , RILIM mfLAiH5CA 909.3Q . XF THRA284F |
BB ZEN 0.1% HFETIHEN 100mW 1T brdEE 909 Q [ HEFH2$/E A RILIM.

L1XNXRipoN

Riym=——"—=—"— (25)
#iE
ZHE Rigv IE , W RFEGEB RN (umacs)) A FBIE , WA 7772 26,
RiLim = ~ X VIREF (26)

3xGrm * ILim(Acs)

o BEELRE ST S RFEEN ] (toc_TimER)

Copyright © 2026 Texas Instruments Incorporated VR 103

1
Product Folder Links: TPS1689
English Data Sheet: SLVSHO1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

13 TEXAS

TPS1689 INSTRUMENTS
ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025 www.ti.com.cn

%/l\ﬁﬁ'fi%E‘Jﬁ/}ﬁ/ﬁﬁ%ﬁ‘ﬁ#%&%éﬁﬂ‘”ﬁﬂ (tOC_TIMER) EE TPS1689x *ﬁﬁ%” , ﬁgj(u\&ﬁj'\j 3.2ms. fEIElL: , HI:TEIU\
jH PMBus® fH{ OC_TIMER (E6h) {745 gnfe NAFEIE . Frf 4l TPS1685x #3111 ITIMER 5| 1242
PREFIT %

1 i P AR I B R R B B E

RIESE (UVLO) BRI I A E R AE 23 2H IN. EN/UVLO A1 GND 5| iz [ (A543 T 28 2% R1 A1 R2 i
B A 7.3 EaRTA . WE UVLO BERT R EBLEME R AR 27 iHEAE . N 7 AT RE R H IR I X
RN IR, T1 @ UO R A R2 A ARG (R BB . AR 250 B RS |, UVLO ETHBIME Vyvior) = 1.2V 1]
P ESR | VINgyLo = 46V. B 26ik# R1 KM = 3.74MQ |, SRJa i J5fEa 27 iF5E45 1 R2 = 100kQ. i %
LT RARIE 1% HLPEAE : R1=3.74MQ H R2 =100kQ . AT FE{KM: A | £ EN/JUVLO 5|fIA1 GND 2 a] il & —
A~ 100pF P& A4S

R{+R
Vinwv) = Vuvio(r) 1R2 2 (27)

e E BE 2% DAL B 4 e RAEL
R FEAE (OVLO) i il i Bl BE ¥4 ¥ IN. OVLO F1 GND 5] 2 [l g 4h 43 FE 28 0 4% R3 A1 R4 4T
W I ERY A Pk . W E OVLO RE A & B EE S A T m AR EEE.

R{+R
Vineov) = VovLo(r) 1R2 2 (28)

9T RTT B BEAR N B U B A N IR, T 0 R3 A1 R4 A FH & i (K PR« ARFE 284k B S #0YE |, OVLO
ETHBIE Voviowr) = 1.164V. HRIZBLITFER |, VINgyL o = 60V. ¥ZEiE#E R1 [fH = 5.11MQ , SRE{EAH iz
X 27 iFHEAH R3 = 101kQ. 1 fEIE bR ME 1% HPHME : R3=5.11MQ H R4 =102k Q . AN T B&{km
75, i {E OVLO 5IJHIAT GND Z [HIJAE —> 10pF MR & -

7£ TPS1689x 1 TPS1685x [ VIN 1 VDD 2 [d]i%3% R-C ka2

VDD 5| i T35 2 eI R e IR L TR 6 22 SRR 0 A BB s FE S I | i 2 A2 RGBS IR
I, ZERONEEYE (IN S ) F1 VDD 32 AfEH R (150 Q) - C (0.22uF) JE % . XA B T IR sy = |
FEAE ™ A (g R ) WA AR ) B R . EREBREE R D AUNEEA 2R R-C BED 3%,

-4 PMBus® SCL. SDA #1 SMBA £ #%i%#% Fhi S

SCL. SDA F1 SMBA £ % 7] LUl 10k Q B9 Ehid s ERi =T 5V MEHA S, B, B RS%M
JEIRARIX LG Ry B P B8 & 24 ME , 15 S 12C B2k Edy P as it 5.
BCE PMBus® B Fr22fFHihl

7 ADDRO Al ADDR1 2 [A]3# 4223 24 i) HLPH 2% 25 GND |, Boix 26 5| B s aiig | 45 7.3.14.1 T ik Hig %
% GND , DA E ik as bl . P s Bt B8 DA S IE A O bk AR |, 15K 10pF P & LA %5 5 ADDRO Al
ADDR1 _F ) e BH 28 I 1k

HERERI A SRET TVS AR fder Hom i B e B iRk

LR g6 b o B e S R S EE=Fn X E 2 1 LSl TN i I AN R S B AN e SN S SN R (T (v e S
P24 3 7 AR G L QW o XS TR AR U (AR ) VB BRI ID R T 5 A N B A DA RS B RAS
SRIDUE 24 (R B R AR o B 1), SRR AR AT R 2> 851 I A X i KBIUEE | JF IR BRI 77 (EOS)
T B R o R e L T A S TR 5 5 04

1. SEORBRBEEA BE A4 ) 51 R FE AT LR

2. fFEHBKK PCB GND i .
3. FEH A SIS IIBERS RS A8 (TVS) ZARE KA ) IE RS R
4. FEN i R AR SR A £ AR
104 BT XFIRIE Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS1689
English Data Sheet: SLVSHO1


https://www.ti.com/lit/an/slva689/slva689.pdf
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

13 TEXAS
INSTRUMENTS TPS1689

www.ti.com.cn ZHCSUJS5A - MARCH 2025 - REVISED DECEMBER 2025

VB bR Al L ES 119 TVS 1 07 F0 2 £ # Fll ORIng WM 76 7 TVS #RE UL T A RUL FHEAIE R « ik
FEAEH TVS A DLR BRI TVS RS, DUA ROt N\ i 1 IR IR 25 B BHALAE IN 51 RS 2650
BKBUEE (90V) LU . X4 TVS e IS4 B TAE Rk - U IR IN 51 ERIBRS B . A2
flrh, R T 2 > SMDJ54A.

#i

Jirife TVS AR AE 1pp (10/1000 us) (V) I 5 R AL LT Vo BURCA IR T IR (IN) 51 R8I 26 %0 5t
RBUEME , AR TIREG 2285 1F 2 & T AR

AT DL T AR R IR P R A

- P AR AR I IE IR I (Ipsm) D AUK T HREE B AR RME . G R s B 3 AR E IR A B
T Vs BUEAE |, L2500 F P AN B 22 AN FEBC A 1 P2 A . R 29 WA H A ZBU R BRI 14 R
TIRE B (Nschottiy) -

IsFT

NSchottky > Trsm (29)

- K lpgm MR RS (VE) BAUSFIBE/ N BARKEOLT , OUT 5 BAI_E i b 2 i s 25U EH ) 42 OUT 51K
ZEn B RAUEE (- 5V) W

- HURFHETE (VRv) DATK T KA TAF R

- INHIR (IR) RAUSATRE/N.

ST, B T 2 4~ B360-13-F.
© #F Cy M Cour

TR AN I 55 Bt g%, DA IR e M A\ s A S (LS . Gy B AU IRFF B, DASR K PR EZ 3/ )»
AR R R . X TR L 10nF 1 Cn RSB HAR. BT Coyr RIS AL 7E
HL, DRI AT DA AR SRR OUT 51 AI_E A TR RUME (14 10pF ) o

© RBITREFS

JR B E K R B B 5 A IR B AT 45 B IR, IR AT RE S BUR ShIIE R AR kT Oy TR IR Ak

FEARIZ AN XU , TI 2 UE ] PGOOD {5 5ok i F Rl ke 12 7 i i1 (R 5 22 RS AR I A R B AT
NHEGETEE , NI ORE 3 PR 5.

Copyright © 2026 Texas Instruments Incorporated TR 105

E. 12
Product Folder Links: TPS1689
English Data Sheet: SLVSHO1


https://e2e.ti.com/cfs-file/__key/communityserver-discussions-components-files/196/0523.TVS-Clamping-in-Hot_2D00_Swap-Circuits.pdf
https://e2e.ti.com/blogs_/b/powerhouse/posts/selecting-tvs-diodes-in-hot-swap-and-oring-applications
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

13 TEXAS

TPS1689 INSTRUMENTS
ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025 www.ti.com.cn
8.2.3 MR 26K

LUT A AR AR (1) A TPS1689x HL TR (1) A TPS1685x HL TR £ JFIE IS B B R .
P L LRSI oR 1 56 45 PR LB

—y
/ pE|
o | &5
g
; -
vour
S L
= Soumpt [ram e soma 2oMss  So0gnalet
gggggg Seq [Mone  ~ wNormal | pr Single Seq
RLA00.0K RL000k

&l 8-7. it AR
.‘,.-.
“75 -
& 8-8. KR & 8-9. TR
| | : \/\/
“ \ il
¢ f I\
% | |\
== o= g
& 8-10. EEZEME : VIN = 54V , EN/JUVLO M OV 7t ] 8-11. ¥t #hJm B B
z 3V
106 LT XFIRI# Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS1689
English Data Sheet: SLVSHO1


https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

13 TEXAS
INSTRUMENTS TPS1689
www.ti.com.cn ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025

8.3 FYRAHIREIN
TPS1689x #44H¥ i1 N7E IN A1 VDD 5| i LR OV % 80V HH I Fi R Tl . /A 28 (TI) Bl 3 BesE b A

arPEE IN S LA 10nF /s, DO S ISR A IR A A v A R 5 . TS AE IN F 21 VDD 5]
A2 TE ] R-C e, DU A PRLIRR 75 O 1 A R i 1 B s O R ) 8 LA

#iE
1. IR EX B W A7 2 AR 5 RUE AR AT RGP gfs , W TIEAE VDD B4 /s 10V (3 R

8.3.1 BEE R FIRM R ol E R FHT

DR SRR A T T AR AR, AR TR SN AR AR R N i 2R I U R i Y PR A K o
IR ORI HUR R (BEAR ) (BRI E R T A e N B R R A LML . S RORSR U B A R [
AL, SRR AR R] RE 2 AR I A B KU (B A DRI AR (1 SR AR T i 4

B R PR 9D 0 B A 1) 5| A B I L JRK

i F % KB PCB GND “F1fi .

16 OUT 51 BEIANEE Hu bty 2 [A] 7 35— A 14 2 W SRR AL £ 9 U

TR S AR OUT 5| B i%EH:—~ 10 u F 808 KMk ESR A .

TEARE SEILZRAFIT IN 5] AL IEH:— A 10nF B KPS RS Cny , LAIHIE AN BE 1 LTS ). HZS 2%
J 0 5 B D A ZE /D N N LR LR TR A, A BB AR 52 H JBRHIR B H TR 1) A F PR AR 2

BN B AL AU E P 5 R X 30 BEAT A4 5.

Liy
VSPIKE(Absolute) = VIN + LoD X \/m (30)

ViN A ARFR LR L o

ILoap 72 T B LI -

Lin 55 TAETRR 22 2 A7 0B K

Cin M Jii A7 2 ) FL 2R

o BN R RE TR E USRS AN RS (TVS) , LA (B A 85 F a0 e KBUE(H . FEFELEIE AL | B
W A2 1) e KW AR T A B 20 i KAUEE , TVS A B TR 2 i se s At | JFI I HAE IC BRI FE IR
S L A AR PR AR AR BT XM R T RE SRR B PN A R B O S BUEAMT N

o Tl R AHE R B G , AT RAZE ENJUVLO 5l IFT GND &R — NN R A 4. X
A B et IR R IR AR S H T RS 22 R B I

* 3 EN/UVLO Jyif-H SWEN JUfIRH-PI eyt AT RES AV /AN, AR gt BELAT . G 7 5 H
UiV 0 AT 3 PRI LS (Bl 10Kk Q ), AT DR K PR Mg MR R L

A AT ORAP TO AR A FELBR SN 1] 8-12 JT

Copyright © 2026 Texas Instruments Incorporated TR 107

1
Product Folder Links: TPS1689
English Data Sheet: SLVSHO1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

i3 TEXAS

TPS1689 INSTRUMENTS
ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025 www.ti.com.cn
VL VL
TPS16890
ADDRO
SCL ADDRI1
SDA EECLK/ %
GPIO1 1
VIN IN ouT r VOUT
| * *
IREF
VDD 1
EEDATA/
GPIO2 |
IMON -
EN/UVLO
TEMP | VL

SWEN
PGOOD

"SMBA/

GND ILIM DVDT LT

l I *QOptional Components

P 8-12. #A M]3 R4 o i Fe % SR BR

8.3.2 i H BE I &

TR M 345 7T 55T AR AL PR BRI 45 5 . DA I 32 S 34 A,

TR 55

NG| 2%

FEL AT )

A

A B

JHL B AR X T B

NS

SERRI I S0 S R BENLYE | R e AEOW b £ 3 AT i B BIK o B A48 ) 3 24 1) e B RN V2 R SR A5 L
SERIEE R . ANEWYEE R 5 ABIER PRI M FERE | RSN EEHANE .

8.4 fiJF
8.4.1 /75 R

o SRR, TIZAE IN ST GND 5 il (848 F 10nF 35 K ) & 5 R A 2% .
o XHFATARNH, TIEE OUT 5IIAT GND 512 fal 4 10 u F 805 KPR & LA 7028,
o BRI BECE A B KA IN S IF GND 51 IIALE mﬁJA\E% JE YR/ 55 1 L 7S I
FIIC 1IN 51 4 % GND 5] BT H R 3R B X 8. W75 PCB A /@il | bﬂ?@ﬁ’]l’%lo
TR YR IR AR E R L UR T e ,J?Eiiijid\f\ﬁﬁﬁ%@%ﬂ&%ﬁ§§d>ﬁﬁf%5@ﬁ%%ﬁﬂiﬁﬁo
WIRAE IC (5] ALK GND 5 liER: 2 PCB $: V1 . PCB 82 06 252 F B AR 1) — AN 2 Bl 5 o
IN F1 OUT 5l A T8k Ji e Blpad FLE 5 22 R AT e 2 1 X 3k
UL R SR e B A S R S A
- Cn
- Cour
Cvbp
Cremp
RiLim
Rimon

108 BT XFIRI# Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS1689
English Data Sheet: SLVSHO1


https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

13 TEXAS

INSTRUMENTS TPS1689
www.ti.com.cn ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025
- Cirer
- CpvpT

- FT EN/UVLO 5| Ji () e BH 28
- J'T- ADDRO. ADDR1 3| I HifH 2%

o RHABRERELE S imiEREE 841 GND 5], ADDRO. ADDR1. Cin~ Couts Cvpps Cirer-
RiLims Rivons Cremp A1 Cpoypr o B &4 IR B ER AT 2 UL W RERT | LAIR/D o] B BRI AN 905 Bl I 110 33 2F
BN o X EETE 2R 5 AR T TR E S RS .

* HT IMON. ILIM 1 IREF 5| E A= HI 2R AR AT N, [RIHGOX EE T fi 1) PCB A3 28 05 2078 B9 AT AT M 75
(FFK)ES.

o TIEBCK SWEN 5| B35 A2 R PR FFFE B AR, DUk G th B IRD 5 n)

o WAUGLRYEE (W0 TVS. ZZibds. BARETNE ) ME AR REHERI SR EALE . D2 R
Lo I LR AR AT B LAY/ FR . B0 T U AR 3 1 e 2 AR SR vt T R R A R ) 4 1T 5 B R
BRAr | JF B e i T 50T OUT 5l AL & .

8.4.2 7 jaahl

|:| Top Power layer
|:| Top Power GND layer
|:| Top Signal GND layer

© [
= BEE ® ©
o |
® §© © ©
© © ©
© © ©
© ®
0 © ®
© ©
© VIN ®
©
0
0 @
@
@
© 2
—© ©
‘Ho0 ©
© © C
©
© ©
© © E © o ©
© © ©
Copyright © 2026 Texas Instruments Incorporated xR 109

Product Folder Links: TPS1689
English Data Sheet: SLVSHO1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com.cn/cn/lit/pdf/ZHCSUJ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUJ5A&partnum=TPS1689
https://www.ti.com.cn/product/cn/tps1689?qgpn=tps1689
https://www.ti.com/lit/pdf/SLVSHO1

13 TEXAS

TPS1689 INSTRUMENTS
ZHCSUJ5A - MARCH 2025 - REVISED DECEMBER 2025 www.ti.com.cn
9 BRAFF SRS

THRET ZHF A TR, FHEAIE T H TSR A RIS AN FF & i v )5 % 1) T B AR A

9.1 F=HE AR E

T KA S5 =07 77 MRS A X5 E |, ASRER RS 27 5 AR 45 BRARAS (1038 F A S AN AT ASRER Bt
277 B AR 45 B e S AT TI P~ S e IR 55— Rs el ] .

9.2 XY HF

9.2.1 fHHX 1S

EZ LR AR -

o EMALES (TI) , TPST1689EVM 717 22 1F1 e

o FEJNECES (TI) , TPS1689x it it & 4%

9.3 B FE HE A

FRRCORSERER |, 75 PHIE ti.com ERIEF SO Ie . mity @Ay BEATIEN , RIVATRE A G R B
o, ARELPHAGER  HEFLA OB SO P EE BT il xR

9.4 SCHRFEHR

TIE2E™ iRl TR EESE TR, T EENE ZAETARE . S BIER @S M- H . #%
BUAMRZ B A ORI, RIS PR Pk Bt 37 .

BERMAA BN TS IR SR it XSSPV EFE AR TI ERRE |, FF BA 2 B T I iH S
T A 25K

9.5 FEitn

SMBus™ is a trademark of Intel.

TI E2E™ is a trademark of Texas Instruments.

PMBus® is a registered trademark of SMIF.

Intel® is a registered trademark of Intel.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TPS16890AVMAR Active Production  LQFN-CLIP (VMA) | 23 2500 | LARGE T&R ROHS Exempt NIPDAU Level-2-260C-1 YEAR - TPS1689A
TPS16890VMAR Active Production  LQFN-CLIP (VMA) | 23 2500 | LARGE T&R ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS16890

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

L |+ KO |4 P1—»]
DO OO0 OO T
o| |e &|( o W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A
W

Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O O O OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed

[ & |
T T

AN

Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant

(mm) |W1(mm)

TPS16890AVMAR LQFN- VMA 23 2500 330.0 16.4 6.3 53 1.75 8.0 16.0 Q1
CLIP

TPS16890VMAR LQFN- VMA 23 2500 330.0 16.4 6.3 53 1.75 8.0 16.0 Q1
CLIP
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS16890AVMAR LQFN-CLIP VMA 23 2500 367.0 367.0 38.0
TPS16890VMAR LQFN-CLIP VMA 23 2500 367.0 367.0 38.0
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PACKAGE OUTLINE

LQFN-CLIP - 1.5 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
LQFN-CLIP - 1.5 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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