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E o ) RHB (QFN) Bfr
32 5|
Reua 4E B IGH 31.3 °C/W
Roucitop) SEEAHNSE (T ) AABE 20.4 °C/W
Reus 45 28 HL R AR 10.9 °C/W
Yyt 45 B TAFIES 5L 0.3 °C/W
R 45 2 LR IE S 4L 10.8 °C/W
Re yc(bot) EEHGE (RS ) HH 2.8 °CIW
(1) BREIARERHEZEE , WSH <7 ESEM IC HEMER” MARE (SPRA953),
5.5 RGiiEHIR{E
75 AR RS R TARE R E s (BRI AU ) o R HF LA AGND Hioy Sk
POS | % \ RS | BAME M RO B4
A RE
411 |vsys TAEN I 25 55/ V
412  |VSYSpog risng |VSYS POR 1Ml 1E VSYS 31 LI | Kfei 22 25| Vv
413 |VSYSyyio Faling |VSYS UVLO FREIE 1 VSYS 5l LI | Tk 2.175 225V
414  |VSYSpor pyst | VSYS UVLO/POR iif xgigzsfais;ﬁ;uj::r;n;d 130 mv
415 |Vysys ovp rise |VSYS OVP EIHMIfH , CLisdE 15 VSYS 51 B, ciek 5.9 61 Vv
416  |Vysys ovp Fal | VSYS OVP FREMIfE , CLiz# 16 VSYS I g, Cask 5.7 595/ V
417  |Vysys ovp Hyst | VSYS OVP iR xgggﬁ:ﬁ;?ﬁjﬂj 100 140 180 mVv
418  |Vyppips VDD1P8 Hif 17 1.8 19| Vv
ﬂia VSYS Al PVIN_ x 5] i 4 e
4212 |InmaLze f;%gq;%'N'T'AL'ZE RETH g/olNVjE%x z \é{;\t_?}:ﬁ U 2 15 22| pA
IT ,=25°C
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5.5 RGEHIBME (£)
7E SRR A 1 T A R B PO A3 (PR 3D ) o FUR P LB i) AGND Sty Jif

POS S8 W% BAME HAEE BAME| By
. i e | HET VSYS FI PVIN_x 511 4
-;(;’]c % 150°C 1 INITIALIZE R4 | 2 *\sys = pVIN_Bx =
4210  |lNmIALIZE E%?%, i PVIN_LDOx = 5V. Fif lifsasthoc 15 37| pA
ZiB
T, = -40°C & 150°C
K E VSYS 1 PVIN_ x 51 A1 s
%i. VSYS = PVIN_Bx =
25°C i, BT FLIRENFT IR PVIN_LDOx = 5V. Jif 4 ¥7F
4223 |lacrive ACTIVE R4 i i ke i , fi45 LDO 4T LDO Bixt , M 250 2901 pA
JERE A AT PFM . 3.
T,=25°C
S VSYS Al PVIN, x 2] B 2
. - . %i. VSYS = PVIN_Bx =
azab | -40°C EASOC RS, FITHIRIIT | pyiN L DOX = BV, pirifit K5
2. ACTIVE FEIH YRS 250 500 pA
AL Ji , BPH LDO Jb 1 LDO BIR |, I
- EFE AT PFM A, 3.
T, = -40°C & 150°C
Sk H VSYS Fil PVIN x 3] HIE & e
o e %i. VSYS = PVIN_Bx =
423a |lstay ﬁ’ N Egt'yéiﬁwm JPIRIE STBY | o | DOX = 5V, 7F LDO Hist 105 125 uA
VTR T, L LDO1 #TH. Z#.
T,=25°C
K VSYS Al PVIN. x ] Jf 2 v
. o %i. VSYS = PVIN_Bx =
42.3b |lstay ;Ij%qcszlsgii%%% *'%Dm PR PVIN_LDOx = 5V. 7 LDO #iz 105 1501  pA
Sl T, 1 LDO1 #T#F. #.
T, =-40°C & 150°C
K VSYS Al PVIN. x 3] B 2
%i. VSYS = PVIN_Bx =
@ osecn , patpri,  |RNEPOR O i’fﬁ;ﬁ@
424a |lsey VMON JFJ I 9 STBY MR&BIH | [, e it - bEM ik, 2050, S0 250  290| A
*’E R ST | VSYS Ik
(UV/OVP) T 7T
T,=25°C
S VSYS Al PVIN. x 2] i
%i. VSYS = PVIN_Bx =
= D
40°C % 150°C B . i mgangy | PVINALDOX =5V, FiTi T
4.24b |lstpy FF. VMON # T it A, A LDO SLF LDO BX , [# 250 500 pA
- ST\BY SR AS FL Efa RS AT PFM A, 8.
e HH R8T 9T, VSYS isas
(UV/OVP) T 7F.
T, = -40°C & 150°C
B FER
DS (L VSYSPOR . I | vsvs it vsvs_POR , i
4.3.1 torr TO INIT . ”\L‘ ( TN Vi A INITIALIZE RAS I [E] . (5 HOT 3.2 ms
-To_| EEPROM 80 , iy ON i 3R fif fep i . A
o ARV #4] ON 53R4T
%) B
tEAMP +
wsza | R | RS IRAL A S S
248 | TIMEOUT_V B UV B, AT UV Kl g
Bkt
i
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5.5 RGEHIBME (£)
7E SRR A 1 T A R B PO A3 (PR 3D ) o FUR P LB i) AGND Sty Jif

POS SH MR AT BAME HAEE BAME| By
i iR 4E
K4
R R IR AR IR F] UV R (1]
4.3.2b |trimeout_uv_stot |1BH , M&RkA#N , fUEH T2 (3ms
PMIC it & . 4ms
%
13ms )
. M STBY RZFH: 2] ACTIVE W7
493 |tmeout oischarge | s gt R, IS R B
5.6 BUCK1 ##ug
1E B AR KA T B TARR VB A ( BRAES A 3R )
POS ‘ S ‘ MR B/AME HEME BRE| HAL
B RE
5.1.1a |ViN_Buck1 L PNGEN ) R B e s B YR LR | K VSYS 2.5 55| V
R 7E 0.6V < Vour < 1.4V
51.1b  |Vout sucki I 4 ) L S T 51 I LL 25mV TERELE | 4 1.4V < 06 34| Vv
VOUT < 3.4V i L, 100mV B EREC &
) . PFM , BUCK1 jE il , Tfi#k
K o : ,«'a;‘u,j—: ’ ) )
512a |lg pucks f;‘”‘ﬂ”“ »25°C, PEM ARHSERE |\ 250V Vour = 1.2V, Ty= 10 13| uA
25°C
. N o 7% Ango PFM , BUCK1 B H , L% ,
5.1.2b IQ_BUCK1 ?%réfiﬁ’ -40°C E 125°C ’ PFM ! V|N =5.0V , VOUT =1.2V , TJ= 15 44 nA
Rt SE T 5 -40°C % 125°C
HASHIT |, -40°C = 150°C , PFM , |PFM , BUCK1 Jafl , % ,
5.1.2¢c IQ_BUCK1 'f&%ﬁ‘r%‘ﬂ VIN =5.0V , VOUT =1.2V , TJ= 20 63 nA
-40°C % 150°C
5.1.3a | Vheapbroom_pwm | SN Z4 HY E A ) gulpﬁj(ﬁﬁ lour = 2.5A T 5% 500 mV
| =1 REE TN )
5.1.3b | VHEADROOM PWM &‘g\;(gulmx RS lout = louT max 1% /511 700 mv
5.1.3c |Vheaproom_FF | HINE T B R HE@) ?{%Ejkﬁﬁ lour = 0.7A FHIFE S 500 mvV
= s R4 N 3 %
5.1.3d  |Vheaproom FF ﬁg%zgw—““ PN B StF lout = lout max I f 51 1000 mV
514  |Vout ster Low | %t BEEFIER 0.6V < Vour < 14V 25 mV
515 |Vout sTer HicH | %t R 1.5V < Vour < 3.4V 100 mV
lout = louT_maAX »
5.1.6a Vout_Acc_pc_pw s PWM #5820 1 B RS | Vour = 0.7V £ 3.4V, 1.5% 1.5%
o M B, ARFNE T S B L VN - VouT > 700mV : )
S PWM |, I 5855
lout = lout_maX »
5.1.6b Vout acc_pc_pw | #Ei PWM AN (4 Bt H tH U RS | Vour = 0.6V 2 0.7V, 10 10 mv
o M &, A SRR VN - Vout > 700mV
SR PWM |, I 585 0
IOUT =1mA ,
H3I PFM #0F  E i sk |Vour = 0.6V £ 3.4V,
518c | Vout acc_oc PRM| e anier e i Vix - Vour > 500mV 0% 3:5%
H3l PFM |, s 96 550
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5.6 BUCK1 ##ugd (4:)
TE B AR08 R R B TR R A ( RS R )

POS ¥ PR A BAME ABE RAE| B
lout = lout_max »
5164 |v AR R IR | Vour > 0.7V % 3.4V, 1.5% 1.5%
-l OUT_ACC_DC_FF TE , f&*ﬂ%—%ﬁ%% VIN _ VOUT > 1000mV .07/ .07/
[ eS| KA FE 0L
lout = lout_maX »
[ e AR AR SR I B RS |Vour = 0.6V £ 0.7V,
5.6 |Vour acc.oc e | i st Vin - Vour > 1000mV 10 e
e S, IR B8 it
5.1.7  |Res_INPUT e N RN s O 23 3.75 5.0/ MQ
V|N =50V, VOUT =12V,
B | SR PWM , 634 |lout = 0 2 louTt MAX » 0
5.21a VLOADiREGiPWM ﬁrﬁ/}rﬂ, W PWM ﬂ:(ﬁ'—%‘ﬁ ﬁ{ﬂi COUT - 0.1 0.16 %ol A
40uF
VlN =5.0V s VOUT =1.2V ,
Hi AR FEmE | K% [ lour = 0 £ lout_max » 0
221b |Viomo ReGFF  |pe % | SRR, Cour = 01 018) %A
40uF
ViN=3.3V £ 55V,
Vour =12V,
2‘ s
522a |Vine res ir’ﬁf VIR, S PWM AT ) 1mA T lour wax 01 016 %NV
IR 3l PWM |, & %150 , Cout =
40 F
Vin=3.3V £ 55V,
VOUT =12V ,
i T
52.2b |Vine rec " {ﬁ ERPEIREEA , AR A5 ) = 1mA A ot wax 01 0416| %N
B [l B AR, IR S, Cout =
12uF
VlN =5.0V y VOUT =0.75V ,
lout = 100mA % 1100mA £
FEBEL , Vour=0.75V , H3l 100mA ,
5.2.3a VLOAD_TRANSIENT ;FM %‘%%I%‘Tﬁ tR - tF = 500ns ‘ -27.5 27.5 mV
H3l PFM |, & setiil , Cout =
80rF
VIN =5.0V , VOUT =0.75V ,
lout = 100mA % 1100mA %=
FMEBEL , Vour=0.75V , kil 100mA ,
5.2.3b VLOAD_TRANSIENT I;WM¢ %%%ﬂ%lﬂ, ’ tR - tF =500ns ‘ -27.5 27.5 mV
g PWM , @i 560l , Cout =
80uF
VIN =5.0V , VOUT =0.75V ,
lout = lout = 100mA % 1100mA %
FEBEA , Vour=0.75V , [EEM 100mA
5.2.3c VLOAD_TRANSIENT %;}kg%ﬁ‘fgﬁ tR - tF = 500ns i -27.5 27.5 mV
EEMZE , @i gL , Cour =
601 F
V|N =5.0V y VOUT =1.8V y
FEBES , Vour=1.8V , H3l | =1mA £ 1A £ 1mA ,
5.24a |VLoAD_TRANSIENT I;F?Z/I% f&%}g‘gﬁﬂ : t(quthF =1us -90 %) mv
EZJJ PFM , COUT=401J'F
V|N =50V, VOUT =18V,
FEBEA , Vour=1.8V , 5 lout=1mA & 1A £ 1mA |
5.24b | VLoD TRANSIENT | by A tr=tr=1us, 60 60| mv
E,‘E%IJ PWM , COUT =40uF
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5.6 BUCK1 ##ugd (4:)
TE B AR08 R R B TR R A ( RS R )

POS SH MR AT BME BAEME mKRE| B
V|N =50V, VOUT =18V,
- ‘ lout = 1MA % 1A & 1mA
s = 2 R
5.2.4c VLOAD_TRANSIENT %i‘*ﬁﬁ:{i&VOUT 1.8V ! IEJLI ’ tR = tF =1u S, -180 180 mV
R [ AR, RS, Cour =
121 F
V|N=33V§55V , f£50us T ,
’éﬁﬁ%ﬁ’y“}ﬁ&? i VOUT=1.2V ’ 5&%” VOUT =1.2V, IOUT =1mA }ﬂ
5.2.58 | VLINE_TRANSIENT | by ey, louT_max . -50 50| mv
S sl PWM |, (847 581550 , Cour =
40 F
ViN=3.3V & 55V, /£50us F ,
- . V =1.2V, | =1mA Fl
LRERIEA | Vour=1.2V , ez , | oUT » lour
5.2.5b | VLINE_TRANSIENT éﬁﬁﬁﬁﬁ out B louT MAX -50 50| mv
R [ AR, RS, Cour =
121 F
Vin=5.0V , Vour = 2.5V,
g PWM , (£ 551500 , Cout =
5.26a |VrippLe pp pwm | il PWM A | K7 981 5L 40pF , X5R , ESR = 10m@ | 10 20| mVpp
L =470nH , DCR = 50mQ
IOUT =1A
Vin=5.0V , Vour = 2.5V,
H3l PFM | & 5t , Cout =
526b |Vrippie pp prm | F13 PEM B | (4055 fif i 40pF , X5R , ESR = 10mQ | 20 40| mVpp
L =470nH , DCR = 50mQ
IOUT =20mA
VIN =5.0V , VOUT =25V ,
B EMZE | R EHN , Cout =
[ E SR, I S, ZER R | 12uF , X5R , ESR =10,
5.26c |VrepeprFr |y L =470nH , DCR = 50mQ , 10 20| mVee
lout = 1A,
25 R4
Vin=5.0V , Vour = 2.5V,
[Eipre i ﬂ&'l_'ﬁ'ju L, Cout =
P i e el e N 12uF , X5R , ESR = 10mQ
2. V ] o2 2 A gk , , , 9 4 v
5.2.6d |VRippLE PP FF ss | MEEMFBI | (K 51500 L = 470nH . DOR = 50m<2 , 0 0| mVpp
lout = 1A,
J& F A
531 |lout wax AT 35| A
53.2  |lcurrenT LiMIT | VRME HRLIBR 1 Vin=2.5V £ 5.5V 4.6 5.7 69| A
533  |lrev_cur LMt | S I UEAR FE AT PR ViN =25V £ 5.5V 2.0 -1.5 1.0 A
5.3.4a |Rpson_Hs = MOSFET @ fipH , 5V FIE | IS/ 51 B 5 , Viy = BV 70| mQ
5.3.4b |Rpson_Hs wfll MOSFET S faBH , 3.3V HLJi | Ml 1 51 IXT 5L, Vi = 3.3V 80| m@
5.3.5a |Rpson_Ls AN MOSFET S HiFH | 5V I | MRS X5, Viy = 5V 40| m@
5.3.5b |Rpson Ls &l MOSFET S@ I |, 3.3V HIE [ M= 5 X 51, Viy = 3.3V 50| m@
5.3.6  |RoiscHArRGE iyt H FEL R A TEEE 428 I 2% 60 125 2001 @
541 |Lsw i ) HLER DCR =50mQ ( HAfH ) 330 470 611 nH
I SEAH L N R A B 3) PEM B
5.4.2 C " s ESR =10mQ ( #& 10 75 F
a | Cour PWM £ i % ma (FRHH ) g
s e ok s7. S S I il fe
e v oL R B 3 PFM B
543a |C i > ESR = 10mQ ( & 30 220 uF
OUT_HIGH_BW PWM #5846 th i 25 mQ ( H&KME ) i
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5.6 BUCK1 ##ugd (4:)
TE B AR08 R R B TR R A ( RS R )

TPS65219-Q1
ZHCSNP4B - DECEMBER 2022 - REVISED JUNE 2024

POS 28 R BME BAEME mKRE| B
5.4.3b COUT7H|GHiBW7FF I JE rﬁ{RFKﬁ% .ﬂiﬁﬁiﬁm%ﬁ ESR = 10mQ ( I%j(ﬁ ) 48 144 uF
MFER

Hi PWM. (R SERE 0L T AN | B R RX 2] B R 1E 98% X [H]
5.1 ! L . . 1.
05T trawe e (B RA T ) 03 65| ms
DVFS_RISE s PWM 5 - T2 () DVFS | DVFS M 0.6V H% 3| 1.4V ]
5.5.2 - - ) N - N 29 3.2 3.5
? |aFF MR R I B B 1 Vi
DVFS_RISE [ E M _E TR B DVFS | DVFS HEM 0.6V 443 1.4V 1
5.5.2b - - 1.8 2.1 2.5
FF PR ER I B £ Vi
s PWM sl[f e Az, NRERL [DVFS BB 1.4V A% F] 0.6V 1
5.5.2 DVFS_FALL 0.45 0.53 0.61
¢ - I K DVFS M7 2R ] Y e e mV/us
FFoRAFIE
N - . 25 s i) PWM s V|N =3.3V £ 5V,
56.a |fow gﬁi)ﬁ}i I PWM, BEACHTE | 08y % 1.8V 23 MHz
. lout = 1A & 3A
e N e % Vi = 3.3V % 5V,
e 1k S D
56.1b |fsw ;%ﬁgﬁﬁﬂ AN | = 0.8V % 1.8V 218 23 242| MHz
PR lout = 1A % 3A
[i] 5 A% , V|N =3.3V £ 5V ,
FOE | BEME , mEUR S | VouT = 0.8V E 1.8V,
562 |fsw ss en dhgapaiia. A 3A 1.95 265 MHz
Jei FH A3
(1) PVIN_Bx &i#it VSYS
(2) IBREFRAT . BN AR EE 2 AR, KRB, MEEER RS,
5.7 BUCK2. BUCK3 ##:.58
1E B AR KSR T B TARR B S (BRI A B )

POS | % WK A BME MM B B

S
6.1.1a |ViN_Buckes EPNG YA PR #E 3 2R R L | AR VSYS 25 55| V

Wi EE AR 0.6V < Voyr < 1.4V
6.1.1b | Vout Buck2s e B L A R 2B Y R LA 25mV FrERIEE |, 76 1.4V < 0.6 34| V
Vour < 3.4V it L 100mV W6 &
e PFM , BUCKx jeiffl , A ,
6.1.2a |lg_sucks HAs I, 25°C , PFM VS5OV Ve 2 12 | Te25°C 10 13| uA
. . . PFM , BUCKx Jif , TEf# ,
6.1.2b |l puckes ff?‘r’“ ,-40°C £125°C, PEM., |\, 50V, Vour= 1.2V, 15 43| LA
K i T,=-40°C & 125°C
FAHLIR , -40°C & 150°C , PFM, |PFM , BUCKx B , £h#k ,
6.1.2c IQ_BUCK23 'f&'f—%ﬁ‘rﬁiﬂ‘ VIN =5.0V y VOUT =1.2V y 20 63 nA
T,=-40°C % 150°C
6.1.3a | Vheaproom_pwm | I E%H L E 4 = (2) MR T our = lout_max i es% 500 mvV
LS
6.1.3b  |VhHeADROOM PWM }9UT ;EQUT w00\ B T lout = lout_max T 1% #1511 700 mV
. 0 e i = A &
6.1.3c |Viaoroom FF | BN HIIE £ @) g%ﬁj@éﬁ lout = 0.5A % 500 mv
Copyright © 2024 Texas Instruments Incorporated XY 13
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5.7 BUCK2. BUCK3 ##u88 (4:)

8 H AR XA T B AR VS 1S (BRIESS AU )

POS 28 R BME BAEME mKRE| B
| =1 FSF 1 B N 21) .
6.1.3d VHEADROOM_FF }%Lg%(zo)UT_MAX j‘mgfﬁj)\iﬁﬁj fh Hi Nﬂ: IOUT = IOUTﬁMAX ‘FE‘J%% glﬂiﬂ 1000 mV
6.1.4 Vout_sTEP_LOwW iyt HLUE B R Buck2 AT Buck3 0.6V < Vour < 1.4V 25 mV
6.1.5  |Vout step HigH | fiith HUERER Buck2, Buck3 1.5V < Vour < 3.4V 100 mV
lout = louT_maAX »
6.16a Vout acc_pc_pw | #H] PWM BN f B U RS |Vour = 0.7V 2 3.4V, 15% 15%
o M B, ARAN T SR L VN - VouT > 700mV : )
B PWM | KAt 56 5 il
lout = lout_maAX »
6.1.6b VOUT_ACC_DC_PW B PWM ﬁlfﬁ?ﬂ’]ﬁ/ﬁﬁﬁtﬂ EE'EH@‘ VOUT =0.6V £ 0.7V , -10 10 mv
M BE AR 0 T ViN - Vout > 700mV
g PWM 7 56155 00
IOUT =1mA y
B3 PFM BUR B H RS |Vour = 0.6V £ 3.4V, o o
6-1.6¢ | Vour_accpe prm| e e Vin - Vour > 500mV 20% 3.5%
H3I PFM , s 96 50
lout = louT_maAX -
lraiﬁﬁ%iﬁ?ﬁ’]ﬁm i o H R VOUT = 0.7V £ 34V, o o
Imiﬁi I TR L
lout = lout_max »
o OUTACCDCFF | pr i s s i 0 ViN - Vour > 1000mV
]2 AT, K BE I Ol
6.1.9  |Rrg_inPUT S N BT et cUs H 23 3.75 50| MQ
S SN X V|N =5.0vV, VOUT =1.2V,
E‘tﬁ AR il PWM , it P
6.2.1a VLOAD_REG_PWM %z?ijﬂ‘ﬁﬂ%z gELH 1&’&? IoUT =0z IOUT MAX » 0.1 0.16 %IA
s SR PWM |, (G 25 0L
V|N =50V, VOUT =1.2V,
R ERER | BEME | AR [lout = 0 & lout_max »
6.2.1b |V, 0.1 0.16| %/A
LOAD_REG_FF rpjﬁ .ZE}/FE$ ﬂl'l_‘ﬁ' /R ﬁ{ﬂi COUT = &
40 F
Vin=3.3V £ 55V,
FURAMERE | B PWM |, o | VouT T T2V
6.22a |ViNe Rec ;‘%g& A IR T = 1mA I lout max 01 016 %NV
i S PWM , &350 , Cour =
40 F
Vin=3.3V E 55V,
VOUT =1.2V,
it i 451 5
6.2.2b |VinE ReG rﬁjﬁ AL | AR, V5 mA louT_MAX 01 0.16| %NV
H .ZE}/FJH$ ﬂl'll_%ﬁ ﬁ{ﬂi COUT =
121 F
VlN =5.0V s VOUT =0.75V ,
lour = 100mA % 1100mA &
MBS |, Vour=0.75V , HEl 100mA ,
6.2.3a VLOAD_TRANSIENT I;FM %%%{%ER tR - tF - 500ns -27.5 27.5 mV
E3zh PFM , H%%ﬁrﬁ‘/ﬁh , Cout =
80uF
VlN =5.0V y VOUT =0.75V ,
lour = 100mA % 1100mA %
TEBES , Vour=0.75V , 5kl 100mA ,
6.2.3b | VLoAD_TRANSIENT ;WM %ﬁ%%% te = e = 500ns | 275 275 mv
sa PWM | & iR , COUT=
80rF
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5.7 BUCK2. BUCK3 ##u88 (4:)

8 H AR XA T B AR VS 1S (BRIESS AU )

POS

25

W&

BME SEUME BAE

Hpr

6.2.3c

VLOADiTRANSI ENT

V|N =50V, VOUT =0.75V ,
lout = 100mA % 1100mA %
100mA ,

tR = tF =500ns ,

[i5] 72 A2 ’ %—%ﬁ‘fﬁﬁ , COUT =
60nF

-27.5

27.5

mV

6.2.4a

VLOADiTRANSI ENT

Uik={7 Vout=1.8V , H3l
PFM , {58 5 0

V|N =50V, VOUT= 1.8V,
IOUT=1mA§ 1A £ 1mA ,
tR=t|:=1IJS ,

E[ij] PFM , COUT=4OUF

90

mV

6.2.4b

VLoAD_TRANSIENT

ﬁﬁﬁﬁ%}» , VOUT=1.8V s éﬁﬂiﬂ
PWM , fiGH FE 5 100

VlN =5.0V s VOUT= 1.8V y
IOUT=1mAé 1A £ 1mA ,
trR=tr=1us,

#H PWM , Coyr =40 uF

60

mV

6.2.4c

VLOADiTRANSI ENT

B |, Vour=1.8V , MR
it SEE Ol

VIN =5.0V s VOUT =1.8V y
IOUT= 1mA £ 1A & 1mA ,
tR=tg=1us,

E MR R DL, Cour =
121 F

-180

180

mV

6.2.5a

VLINE_TRANSIENT

ﬁﬁ%ﬁ'ﬁ%ﬁ{}\ , VOUT=1'2V ) 9&115”
PWM |, {4 52 fi7

Vin=33VE55V, f£50us
VOUT =1.2V s IOUT =1mA *D
lout_mAX

E,‘E%IJ PWM , f&%ﬁ‘]%/ﬂ, f COUT =
40uF

50

mV

6.2.5b

VLINEiTRANSIENT

LIRS | Vour=1.2V , MR
I TR

V|N=33V§55V , f£50us T ,
VOUT =1.2V, IOUT =1mA il
OUT_MAX »

Fl:iﬁ%z s f&%ﬁ‘fﬁ?ﬂ f COUT =
12uF

50

mV

6.2.6a

VRIPPLE_PP_PWM

S PWM R, AR 98 15 50

V|N =5.0V , VOUT =25V ,

g PWM |, (&35 515 0L , Cout =
40uF , X5R , ESR=10mQ ,

L =470nH , DCR = 50mQ

lout = 1A

10

20

mVep

6.2.6b

VRIPPLE_PP_PFM

B3 PFM #30, {H 5215 0L

V|N =50V, VOUT =25V,

Qijj PFM , f&%ﬁ‘rﬁ?ﬂ , COUT =
40uF , X5R , ESR=10mQ ,

L =470nH , DCR = 50mQ

lout = 20mA

20

40

mVep

6.2.6¢

VRIPPLE_PP_FF

[ SRR, I SOl , S5 R
5

VlN =5.0V s VOUT =25V ,
R, RSSO, Cour =
12pF , X5R , ESR=10mQ ,
L=470nH , DCR =50mQ ,
lout = 1A,

251 A

10

20

mVep

6.2.6d

VRIPPLE_PP_FF_sS

[ A RSSO, R
L

VIN =5.0V y VOUT =2.5V y
Eiﬁ$ ’ f&%ﬁ‘fﬁfﬂ , COUT =
12pF , X5R , ESR =10mQ ,

L =470nH , DCR = 50mQ ,
lout = 1A,

JA L J 3

20

40

mVpep

6.3.1

louT_Mmax

R LAE R

2.0

6.3.2

IcURRENT_LIMIT

A i P I R A

VN = 2.5V % 5.5V

3.1 3.9

4.7

6.3.3

IREV_CUR_LIMIT

I i Ve L HEL I R A

VIN =25V £ 55V

-2.0 -1.5

-1.0

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS65219-Q1

HERXFIRIF

15

English Data Sheet: SLVSGA1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNP4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNP4B&partnum=TPS65219-Q1
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com/lit/pdf/SLVSGA1

TPS65219-Q1
ZHCSNP4B - DECEMBER 2022 - REVISED JUNE 2024

13 TEXAS

INSTRUMENTS

www.ti.com.cn

5.7 BUCK2. BUCK3 ##u88 (4:)

8 H AR XA T B AR VS 1S (BRIESS AU )

POS 28 R BME BAEME mKRE| B
6.3.4a |Rpson Hs = MOSFET SiEsH , 5V I | EM S5, Viy =5V 10| mQ
6.3.4b |Rpson_Hs =50 MOSFET Ss@ b , 3.3V Fif | & f3 X311 , Viy = 3.3V 135 mQ
6.3.5a |Rpson_Ls &M MOSFET SiE L , 5V IR | M EAISI XI5, Viy = 5V 10| mQ
6.3.5b  |Rpson_Ls &l MOSFET @I |, 3.3V B | M= 5 X5, Viy = 3.3V 130 m@Q
6.3.6  |RpiscHARGE iy HH 0 H FELBHL AT B P45 28 I 2% 60 125 200 @
6.41 |Lsw T HH LK DCR =50mQ ( HAfH ) 330 470 611 nH

I SEAE L N R A B 3) PFM B _ =
6.4.2a |Cour PYM M ek it s Fa ESR = 10mQ ( & AfH ) 10 75| uF
6425 | Cour rr %Eﬁ%iﬂ?%ﬂi FRSCE I | Er — 10ma ( Bkl ) 10 6| uF
f e B I LT R B 3 PFM Bl 68 _ =
6.4.3a COUT_H|GH_BW PWM #5 [r i H 1 2 ESR =10mQ ( SN ) 30 220 uF
6430 | Cour wore o e | 1017 I RMIEAEN 091 |ecm — tome, ok 48 144 uE
B FER
" . M FEE R H bR E 98% F 8]
5. B R 3 _ .
6.5.1  |travp THELE 8 A R ] (R AT ) 0.3 165 ms
DVFS_SLOPE_ | gl PWM. {i# 1%L F 1) DVFS |DVFS HLFEM 0.6V 4% 1.4V 1
6.5.2 — - 2.9 3.2 35
a | oFF FEER Y B 5520 mV/us
DVFS_SLOPE_ | [flEMiebia. s se ol N ) DVFS HJEM 0.6V % E] 1.4V 3
6520 | DVFS B 5k L A 5 1821 25| mVius
TRt
sm il PWM B e A =0, FRERL | DVFS HE A 1.4V R3] 0.6V 11
6.5.2c |DVFS_FALL S5 4 DVES BB R BB B ] 045 053 061/ mV/us
N o 2 ik ‘jlﬂ—'iﬂ?u PWM , VIN =3.3V £ 5V ,
6612 |fsw rﬁf)ﬁi B PWM, SERETE |y = 0.8V % 1.8V 23 MHz
o lout = 1A & 1.8A
N % P SRR R mb A s e |ﬁli5ﬁ$,V|N=3-3Vé5V,
6.6.1b |fsw E%;ﬁ%ﬁmﬁ}:  WEARHENT =08V % 1.8V 2.18 23 242| MHz
o R lout = 1A % 1.8A
Eiﬁ% s V|N =3.3V £ 5V ,
FERIE | B, SBR[ Vour = 0.8V & 1.8V,
6.6.2 fSW_SS_EN /)Et ’ Eﬂa%iﬁ |OU-|— =1A § 1.8A 1.95 2.65 MHz
J& F R4
(1) PVIN_Bx 3#it VSYS
(2) (URHEMAT. BESWNIRFEELZRE. REME , ERESRMRAZ M.
5.8 i LDO ( LDO1. LDO2)
7E FARE RS T I TARIRREVE I Py 73 ( BRIES A U8 )

POS | BH \ Y BAME REME B R4
R
711 |Vin_Lpo HINHLE (LDO #Ext ) M LDO #=X , H K4 VSYS 15 55| V
712 \ViN_Lpo_syP LR (S5 ) (D 6) FHA , RN VSYS 15 34| VvV
713  |ViN_LDo Lsw HINEE (LSW R ) LSW #z, , &K VSYS 15 55| V
744 |Vour 1oo LDO it H 7 i 3 bzané?)érE{/Eiﬁ S0mV:, Vin - 0.6 34| v
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5.8 i LDO (LDO1. LDO2) (4:)

8 H AR XA T B AR BEVE I S (BRIESS AU )

POS SH MR AT BME BAEME mKRE| B
215 v AT I LDO Huth U mTACEL | BEEEIA | TTRCH Vour M (MIEK | sl v
A OUT_LDO BYP | i 4 50mV ) . .
716  |Vour sTep i HH LR B R LDO #3 , 0.6V < Vour < 3.4V 50 mV
Vinmin < ViN =V, N =
7.1.7  |Vbropout J B R 48\8;:A IN INmax . OuT 150 300 mv
SE R A ER R, SR "
V ’ LDO 5 , VN -V > 300mV ,
718 HOUT_ACCURACY_ e L SORRI N R, TR | Tj;fjv N - Vour m 1% 11%
R ouT =
ST RS, A R "
. T o o |LDO , Vin-V >300mV ,
719 |Vout AccURACY L | #E. BV ML MREER, TEM Bt , Vin - Vour m -1 1 mv
N, VOUT <1V
TR
\ o 25V < V<36V, Vpy<
L 51 D - Q
7.1.10 |Reypass H SR, S B VSYS | lor = 400mA , SEEAHI 200 m
15V < Vg < 2.5V, Vjy <
7111 |R ik i B . 2 Q
BYPASS_L S BH |, KA H R VSYS | loyr = 400mA , 5 it 50| m
N 25V < Vjy <55V, Vjy <
7112 |R X T . 2 Q
LSW_H LSW HiBH , it VSYS | loyr = 400mA , LSW izt 00| m
15V < Vjy < 2.5V, Vpy <
A oy LT . Q
7113 |Risw. L LSW HFH , {4 B s VSYS | lor = 400mA , LSW Hixt 250 m
= £ o o,
721 |Vioao TransiEnT |BEA SIS A VOUT lour = lout_max 1 20% %: 80% % 35 35| mv
_ 20% , t, = fr= 1ps
V|N FrEx = 600mVpp JtR=t=
7.22  |VLNE_TRANSIENT |MRASZEMETHHER 10ps , LDO ATEJE %21 , LDO A1 -25 25| mv
7
- 100Hz < f < 100kHz , Vi = 3.3V ,
1
7.2.3 NOlSERMs RMS W p= VOUT =1.8V i IOUT = 300mA 600 H VRMS
724 |VRppLE WL RS0 5| mVpp
VPVIN_LDOxmin < VIN <
. VPVIN_LDOxmax
7.31 | i D - o » 400 A
ouT X e R T LDO B 3% BB LSW "
TR
7.3.2  |lcurrRENT LiMIT | i HLURBR ] ViN=3.68V, Voyr =0V 600 980  1600| mA
T LDO #3 , Kk 20uF kit s
N=B N7y 3
7.3.3 IINiRUSHiLDO LDO R i H i VLDOX , loyr = OmA 5% 400mA 1500 mA
= N . . ,f_;, i = , =] ﬁ R/ A
7.34  |lin_RusH_LDO BYP | 75 BRI LDO YR HLAL \J/Lﬁgéixﬁ K 50 1 F SUBE RS 1500| mA
" . . i 5 T ERES
7.3.5  |lin_RusH_LDO_Lsw |LSW #&UR ) LDO JR ¥ HLift I\'/E\El)v(jfﬁ K 50w F SUARE RS 1500 mA
” g AR P s A 2. ST
7.3.6  |RoiscHARGE LDO it 4k 1457 Fo 38 Hi, FELPHL LDO. B4R LSW fixt 100 200 300 @
25°C i} ACTIVE IR&E TS H TN _
7.3.7a |lg_acTIVE_LDO i, -II-DS;?% + lour =0mA,, 50 62| pA
LDO Hixt ’
- o ~ o 3 N ‘j‘t‘ "
42 i@ 135 C B} ACTIVE IRE T LDO 3 | loyr = OMA
7.3.7b |lg_acTiVE_LDO HIFRAS HA T\ = -40°C % 125°C 50 65| PA
LDO i ’
-40°C % 150°C i} ACTIVE JR&TF
107 A LI LDO =, , loyr = 0OmA ,
7.3.70 |l ’ s 50 66 A
Q_ACTIVE_LDO LDO £t T, =-40°C % 150°C M
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5.8 i LDO (LDO1. LDO2) (4:)

8 H AR XA T B AR BEVE I S (BRIESS AU )

POS SH MR AT BAME HAEE BAME| By
25°C ity ACTIVE JIRZS FIN#FZS "
738a |lQACTIVE_LDO BY -~ t . fﬁfiioﬁc lout = OmMA , 43 48| A
] 35 EE R ’
-40°C £ 125°C By ACTIVE RET | e g _
738p |'Q_ACTIVE_LDO_BY by s T ﬁfﬂ%ﬁfg » lout = PmA . 43 50| pA
P o ke ’ T,=-40°C & 125°C
55
-40°C % 150°C B} ACTIVE IRE T
lo_AcTIVE LDO BY | FIBHZS HLI | FHIEE, loyr = OMA ,
7.3.8b ! - 43 50 A
P SRR T,=-40°C & 150°C H
25°C I} ACTIVE IRE FHIFR &S H
739a |lQACTIVE_LDO LS W " %_S\LVZEHZOES , lour = 0OMA | 46 53| uA
w LSW fiz !
-40°C % 125°C i} ACTIVE IRE T o
lo_AcTIVE_LDO_LS e ey 925 ' LSW 5L , loyr = OMA
7.3.9b w HIFHRAS R T, =-40°C % 125°C 46 53| pA
LSW ST
-40°C % 150°C B} ACTIVE IRE T
[ A LA LSW X, loyt = OmA ,
7.3.9b Q_ACTIVE_LDO_LS ’ ouT 46 54 A
w LSW Hiz T, =-40°C % 150°C H
N, M PVIN_LDOx i##:3] GND
7.4.1 C i\ JEY 7:(2) . - i~ 1.6 2.2 F
N MABR R AEFT LDO. 35841 LSW i H
742 |Cour it e 2 ) M VLDOx i##2%] GND , LDO ##x{ 1.6 22 4| WF
MRS A (AMh + POL)
743  |Cout_ToTAL LFjIJDO ;‘;:fﬁ(‘l) ( ) 1MHz < f < 10MHz 20| uF
W R Y (AHL + POL )
74.4 C e 1MHz < f < 10MH 50 F
OUT_TOTAL_BYP g A 4) z z M
WU A HES (AHL + POL )
745  |Cout_ToTAL Lsw Lﬁgv{/ ﬁ;ﬁfﬁ(“) ( ) 1MHz < f < 10MHz 50| WF
746 |Cgsr JEP LT ESR e K{H 1MHz < f < 10MHz 10 20| m@
B FER
MAEBERI H AR 1E K 98% M5 , LDO
751  |tramp LDO M5B HE N BRI 1] LDO | MR EESs Br At | 76 B s TN 147 950| s
M, RS A BE
752  |tramp_sLEw LDO F5% B8 =0 N IR R Vout JEHE N 0.3V £ Vour 1 90% 12| mV/us
. . " MAEBES B ARG , LSW B3k
753 |t S ] LSW MG H ' , 1250| us
RAMP_LSW Faziding i AT A R Y
754  |tramp_sLEw LSW #2x0F B Rt R 22 Vour TG 0.3V & Voyt 1 90% 12| mV/us
755  |ttrans 1ps 3p3 | FEHRET[E] 1.8V - 3.3V ViN = 4.0V, lgyT = 300mA 2 ms
756  |ttrans 3p3 1ps | FEHLIIE] 3.3V - 1.8V ViN = 4.0V, loyt = 300mA 2 ms

M
)
@)

PVIN_LDOx A7t VSYS
BN AR U AUR AT SR B 5 IO E

LR ARASTNER RN, BT ERmMERS , ARAEASRER. Bk, BRI T RADBRAE. 8T e aEER , B

WAZUAR IS A B P A R RO, DASE A L i i s P 6 78 VAL P 1 5SS LA 1A

4)
®)

B IR ENSINEZ (B AREBEZF POL ) AJRES T3 LDO /A F
PVIN_LDOx HiJEAAZI7E ( FIfCE ) VOUT ) Al ( FTACE ) VOUT +200mV ) [l , ik 3.6V.
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5.9 i LDO ( LDO3. LDO4 )

£ HARE KGR T I TARR LG NS (BRAESA Y )

POS > TR B/ME HAEME BKRME| HAL
B
8.1.1 |V HMANHEE (LDO i ) ) LDO #3 , HK Vysys 22 55| V
8.1.2 |Vi HINHLE (LSW R ) () LSW = , H K Vysys 2.2 55 V
8.1.3 VOUT LDO iﬁ)ﬂﬁ %Eﬂgaﬁﬁ V|N =22V ZIS 5.5V , E_X‘j( VVSYS 1.2 3.3 \
8.1.4  |Vour sTep iy ) E R iR 1.2V < Vour < 3.3V 50 mV
8.15 VDROPOUT TR B HLE ViNmin < VIN < ViNmax » lout = 150 300 mV
IOUTmax
VouT DC_ACCURA |2 ELVKEFE | BLIE T A 2t Bk .
8.1.6 - S, N W o LDO Bz , V|-V > 300mV -1% 1%
o ) L S R % Bt Vin-Vour > 300m : ‘
- o V|N =3.3V, IOUT =100mA , ﬁ?&%
8.1.7 R LSW 55 H N 1 Q
BYPASS HE R B 55 % LB SR
Vin=3.3V, VOUT =1.80V, IOUT =
8.2.1  |Vioap TRansienT |BRSTERIAEESR , AVoyr lout_max 1 20% % loyt_max -25 25| mv
80% , fE1us W , COUT=2-2|JF
BRAS LRI R FIEE , AEEBEAMGT , Vi
8.22  IVune TRANSENT |\ voUT / vOUT 2% = 600mVpp , t, = tr = 10ps 25 25 mv
LDO # , f=100Hz & 100KHz ,
8.23 |NOISEgus RMS W75 Vin = 3.3V, Vour = 1.8V, loyt = 15 HVRwMS
300mA
S 4o LDO #= , V|N =3.3V, VOUT =
8.2.4 PSRR1KHZ EE{)}’}‘:Q{{EZTW%U 1.8V 7 |OUT = 300mA 71 db
SIE L . LDO #= , Viy=3.3V, Vout =
8.2.5 PSRR1okHz Y S0 4 | 18V, loyr = 300mA 64 db
N N LDO *ﬁﬁ y VIN =3.3V VOUT =
Ny AV i)
8.2.6 PSRR100KHZ EE{)}’}‘:Q(EZ?EE%IJ 1.8V 7 |OUT = 300mA 61 db
S Lk LDO T}'Ilfc , V|N =3.3V, VOUT =
8.2.7 PSRRmuz LY S0 4 | 18V, loyr = 300mA 26 db
8.3.1 lout A H L 300] mA
_ . ViN=3.6V,V =0V, fEfky B
832 |l L FL A R A N e OUT ’ 400 900| mA
CURRENT_LIMIT | FE B LI PR il AR
LDO gk LSW #3 , Viy=3.3V , &
8.3.3 IIN_RUSH LDO R HL J& Je i LDO s COUT = 4pF , IOUT = 650 mA
OmA &Y 300mA
834  |RpiscHARGE TR AR 428 i 2% 120 250 4001 @
VVSYS =V|y=3.3V, IOUT =0mA
8.3.5a |lg_acTivE 25°C i} ACTIVE IRZ& FH##ASHI | &M T LDO £ , 25 30| pA
T,=25°C
. Vysys = VN = 3.3V, loyr = OMA
-40° °C I R 1
8350 |lg acTive E‘,‘]Z%gfﬁlﬁ C I ACTVERET | e | Do #iist, | 25 40| A
AR T, =-40°C % 125°C
-40°C % 150°C Iif ACTIVE RAET | Vvsys =ViN=3.3V, loyr =0mA ,
T, =-40°C % 150°C
VVSYS =Vy=3.3V, IOUT =0mA
8.3.5¢ |lg_acmive 25°C i ACTIVE JJRZE T IIEASHI [ EHT LSW s, 60 12| A
T,=25°C
. Vvsys = ViN = 3.3V, loyt = 0mA
40°C & °C I JRAS
8.3.5d |lg_acTivE ;f%i?ﬁl_% C I ACTIVE R~ T LSW s, 70 145 pA
S T T, =-40°C % 125°C
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5.9 i/ LDO (LDO3. LDO4) (4:)

8 H AR XA T B AR BEVE I S (BRIESS AU )

POS BH TR BME AEUE RAE| BAr
-40°C % 150°C i ACTIVE JR&E T |Vvsys = Vin=3.3V, loyr = 0mA ,
T, =-40°C Z 150°C
841 |Cn INIEB B (2) 2.2 4.7 uF
842 |Cour 6 I L2 @) M VLDOXx #H#: %] GND , LDO £k, 1.6 22 4| uF
843a |C WA S A (A + POL) ,  |1MHz < f< 10MHz , fij R 61 8 5 15 uF
- OUT-TOTALPAST | e i 1)) 2 [ f B Ky BnH
843b |C ISR (A + POL) ,  |1MHz <f< 10MHz , % A1 63 5 30 F
o OUTTOTAL_SLOW ey ek 1) 2 [ L R 6nH g
8.4.4 |Cgsr JE A ESR fKME 1MHz % 10MHz 10 20| me
WFER
M RE 2 B ARG R 98% M43 , LDO
8.5.1a |tramp_FasT PRI AR I 1] MR, FE RS R BT |, Rk 660| s
WA
MAERE S H ARG 98% M3 , LDO
8.5.1b  |tramp_sLow R ] B, BRI AT IR (R 23] ms
BERA B
8.5.2a |tramp_sLew_FasT |tRIERITHEIEZR ?ED{;J)?? LSW B, M o5V B 25| mV/us
8.5.2b |tramp_sLEw_sLow |TEHRIHEIER I{ED{JHO]JEZ LSW B, 0.5V SlH R 9| mVips

(1)
@

PVIN_LDOx A3 VSYS
LA AR E M ER RN, BT ERMERS , ARSI B, BRI VRN EAE. N TS RN ERER i

A ZBUARL 7 A B E S R OB ARAE , DM AR e # i H o O 95 78 ELUR L 5 SR B AR B

@)

A EE BN (B AAR POL ) WhE2 S8 LDO AARFE

5.10 GPIO M% ThEE5| i ( EN/PB/VSENSE. nRSTOUT. nINT. GPO1. GPO2. GPIO. MODE/
RESET. MODE/STBY. VSEL_SD/VSEL_DDR)

£ HARE KGR T I TARR VG NS (BRAESA Y )

POS | B¥% \ RS | BAME e B R4
HASARIE
i 5 VIO =3.6V, lp. =2mA , GPO1
911 |Vou fRHC P R (P ) GPO2 . GPIO . nRSTOUT , nINT 040 V
EN/PB. MODE/STBY. MODE/
912 Vi R R L RESET #i1 VSEL_SD/VSEL_DDR. 0.4 v
GPIO
EN/PB. MODE/STBY. MODE/
913 |Vi el RPN U RESET #l VSEL_SD/VSEL_DDR. 1.26 \
GPIO
VSENSE L85 {E (EN/PB/
9.1.4 | Vysense VSENSE) 1.08 1.20 1.32 \
VSENSE Lt#s iR (EN/PB/
9.15 VVSENSE_HYS VSENSE) 8 30 55 mV
AR ( GPIO. EN/PB/
9.1.6 Ik VSENSE. MODE/STBY. MODE/ |V|y=3.3V 1.0 pA
RESET. VSEL_SD/VSEL/DDR )
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5.10 GPIO ML ThAE5| | ( EN/PB/VSENSE. nRSTOUT. nINT. GPO1. GPO2. GPIO. MODE/
RESET. MODE/STBY. VSEL_SD/VSEL_DDR) (4t)

£ HARE RIEAE T B TARR VG NS (BRAESA )

POS S| TR B/ME HAEMH BKME| B
PRSI H 2 ( GPIO. EN/PB/
9.1.7 Cin VSENSE. MODE/STBY. MODE/ 10 pF
RESET. VSEL_SD/VSEL/DDR )
1E5| 1 GPO1. GPO2. GPIO.
TR , 7RI VSYS J5 100us | MODE/STBY. MODE/RESET.
918 |leo TH VSEL_SD/VSEL_DDR. nINT. 18 2 35| nA
nRSTOUT I
24 VSYS fFAEHE - YR VDD1P8
9.1.9 | . ) - SDA 1 A
LKGVSYS ONLY | o e i 1ty 3 IO P bk v
9.110 |V 2 VSYS fEEEH 7 H)E VDD1P8 |GPO1. GPO2. GPIO. 04 v
o PINVSYS_ONLY |\ K7 71t £ 31 I L T nRSTOUT. nINT. Ig = 2mA :
B PESR
A R RRIN (R (90% &= GPO1. GPO2. GPIO.
9.21a teau 10% ) nRSTOUT. nINT. Cour = 10pF 50| ns
P o o
9.2.1b |trise Sg}%iﬂﬁﬁﬁ%&imﬂm (10% % Gpio | @/ T2 PMIC i H 5| wus
(]
i HH R T AR S o ]
9.2.1.1 |toy FaL ( NI FETL 50% Cour = 10pF 50| ns
50% )
9221 |t FEIR H S h 2% b Th G i ) T Cout = 10pF , Rpy="1k ( #h& L4 300 ns
oo | DLY_RISE ( BTN T 50% ) HIF ) , VIO = 1.8V
B I B s TE] , BUT RS
9.2.2.3 |FLT_HIGH i TN C =10pF 15
_ Duration BT LE P E T ouT p us
e o BB Ta] , BUT RS
9.2.2.4 |FLT_LOW, i N ’ C = 10pF 15
=D uraton | o s g A H our = 1P hs
EN/PB/VSENSE , Z:£5Hf 8] PB , .
9.2.2a |tpg on_sLow ON sk 13 i PB, TR 540 600 660| ms
EN/PB/VSENSE , Z: 151/ [a] PB §
9.2.2b |t NN — ’ s AT 180 200 220
PB_ON_FAST ON ik |, bk PB, TR ms
EN/PB/VSENSE , 4#f§ii i PB e
9.2.3 tPBiOFF OFF ik PB, l\ﬁ%{u 7.2 8.0 8.8 S
EN/PB/VSENSE , fiidRI&fkofist ] |PB , EFHE |, K4% OFF R %Ih /G
9.24 tPBiRISEiDEGL PB, TR & 115 200 275 ms
EN/PB/VSENSE , Ffi4R U fik it 7] ; .
2. N NAE A 1 137
9.2.5 tPB_INT_DEGL PB, "}l‘{ELEJCTp%/)& PB, J:ﬂ'/nji?ﬁ%/u 59 00 3 ms
EN/PB/VSENSE , HLA U ik i [ ;
9.26  |tpEGL_EN_Rise_Slow EN f25E | 17} ST EN, T 45 50 55| ms
EN/PB/VSENSE , #7120 ik i isf ] y
927 tDEGL_EN_Rise_Fasl EN ‘m@ i J:}}‘ LT EN , J:ﬂ'/{;l" 60 120 150 us
225 & i ST
9.2.8 tDEGL EN Fall EN/PB/VSENSE ’ ?}Lﬁ $H7]<(EPHTIEH EN , I\%/JI:IL 50 70 93 us
- = EN, TF%
VSENSE LF : ¥ th
9.2.9 tDEGL_VSENSE_Rise VSYSPOR_Rising 1 VSENSE H /5% |VSENSE , bBJ7HiT NiEH
iz
EN/PB/VSENSE , HitgR U fikhist [l
9.210 |tpecL vsense Fal |VSENSE , T , SHul/gs#stE |VSENSE , TR 50 70 93| us
TR
9211 |tECLEN 12C fi & <Wi)e (F1 EN/VSENSE F [ 12C 5600 & H GG K 5 19 EN/ 125 25 375 us
o VSENSE_I2C RV BT A DEE ke s ] VSENSE FF&EH (57T 9.2.8) ) )
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5.10 GPIO ML ThAE5| | ( EN/PB/VSENSE. nRSTOUT. nINT. GPO1. GPO2. GPIO. MODE/
RESET. MODE/STBY. VSEL_SD/VSEL_DDR) (4t)

£ HARE RIEAE T B TARR VG NS (BRAESA )

POS S8 TR B/ME HAME BKE| B
22N I B e st )
9212 ooy reser | Mo EoE PURVERKIEITI] | pespr | F s R 9 120  150| s
FrARWE ik S A MODE/STBY
9.2.13 toEGL_MFP MODE/RESET , VSEL_SD/ AR B 90 120 150 us
VSEL_DDR
9.2.14  |tpecL_cPiO PR kbt A GPIO TR R B 6.6 15.6 18| us
9215 |t ON T RAEFEIER ( IRkt | OiRGSE 5. REEGEIR AN 4E 75 103| us
- REACTION_ON J5) IR ( ANEFEGURUERKM )
e R IR T A ———— TR (i
9216 |teacTion ofF OFF il RAEIELEIR ( PRI Rk it @\a‘i@ﬁﬁﬁ%ﬂ&fjﬁﬁ ( MEFEPL 39 56 735| s
- J5) Uik )
5.11 B EAIE BN ES
18 HARIE RS T 1 TAR R IS ( BRIEA A UL )
POS ‘ S8 ‘ W& B/ME HAE BRKE| R
AR
VBUCKx_UV_TH_5 A - o g
1014 |- X VT %Einu&H"JT\EHEE , ATgmAE I UV_THR = 0x0 5%
v R
LDOx_UV_TH_5
VBUCKx_UV_TH_10 A S " R
SSV_TRUY B S AN LDO g R R
10.1.2 |, . N e * |UV_THR = 0x1 -10%
v T 45 O K - X
LDOx_UV_TH_10
VBUCKx_UV_H_ACC
1013 |, R BIERSE | Vour = 1V Vour = 1V -1.5% +1.5%
Vibox_uv_H_Acc
VBUCKx_UV_L_ACC,
10.1.4 RIERBREE | Vour < 1V Vour < 1V -10 +10| mv
Vibox_uv_L_Acc
10.1.5 VBUCKX—UV—HYS‘ R R IR 0.25% 1% 1.75%
VLDox_uv_Hys
1016 |VBUckx sco_TH | HiiE (SCG) TR (RV) il T 290 260 300] mv
VLbox_scG_TH R A
1017 |VBUCKx SCG_HYs %Eg”%‘LSCG) AR A HE (RV) A0 75 mv
+ Vipox_scG_Hys | fEHIR
10.2.1a | Twarm_Rising IR FTHE S BIE (WARM) ot T U A4 SR B o A — A 130 140 150 °C
10.2.1b | Twarm_Faliing R T RS I E (WARM) X PAME A P A 125 135 145| °C
10.2.2a | Thor Rising W ETRWME (TSD HOT ) | 5F T PUAME RS e g 45— A 140 150 160 °C
10.2.2b | THoT _Faliing T FRESCWIBME ( TSD. HOT) | S FPUAME RS i ffdg — A4 130 140 150| °C
10.2.3 |Thys WARM [ /5 3R XTI B R R — A -5 °C
B FER
RIE (UV) RSG5 (SCG) Hikiks .
10.3.1a |t j\ . N M UVISCG FHA4-15 13 20 27
a |tbecLitcH S b ] N HA1E us
SR :L\Tc]-] 2 215 i T S o
10.3.1b | toewon_oc_snor | L0 (OC) BIERIUIRIERKIER ) o0 wopr |- s i 26 35 45| s
H, BT M
VR f 5 KA 5 20 W Fik e s ) -
103.1¢ |togeLiTon o6 jong J‘ilnu (OC“)RE’] rﬁﬂiﬁﬁﬁu\ﬂhx G Rk Pt W OC HEfE |- TR B 16 2 22 ms
|, BT, K
KR (UV) R % (SCG) 1k | A UV/ISCG HHAF:3 nINT iz £k
10.3.2a |t g A Lo 26 40 54
@ |'ReacTioN RBEEFA] ( ALFEPIRIE RS ) | TS he
22 TR 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS65219-Q1

English Data Sheet: SLVSGA1


https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNP4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNP4B&partnum=TPS65219-Q1
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com/lit/pdf/SLVSGA1

13 TEXAS
INSTRUMENTS TPS65219-Q1
www.ti.com.cn ZHCSNP4B - DECEMBER 2022 - REVISED JUNE 2024

5.1 BEAMIEFE M (52)
175 SRR T I T FE IR 0 FBL P 4 (R 53 A 0 )

POS K WP BME R BocE] B
tREACTION. 0 shor | 2471 (OC) I LB IR ( b | A\ UVIOC/SCG 4] nINT Hi 51
103201, SRR ) WERE R e
5% (0C) ﬁ \T:r! 220 1 Fik e s N
10.3.2¢ | tReACTION_ 0C. ong E“"Li P 3?*@ BARIRIEIANT | ) oc st Ermime 16 2 22| ms
10.3.2d |t TS (WARM). #OCHT (TSD/ | W WARM/HOT 43 nINT $i 21K 595 s
20 |IREACTIONWARM | 4T it i T "

5.12 12C &0

1 1 AR 2 P I T ARG B (B ST ) o % VIO hy 3.3V B0 1.8V I, SPH 3 FHRHERER (100KHz). Hk
5% (400KkHz) R+ Bt (1MH2).

POS | BK \ WRF A | BME e kM| B
BASRrE
o FARAER AR A | VIO =
1111 Voo R LT L 3.6V, lop = 3mA ; X Ttttz 040/ Vv
SDA, loL = 20mA
112 |V (R PNGENN SDA. SCL 040 V
1.1.3 |Viy e TN LR SDA. SCL 1.26 \Y
EN_BP/VSENSE.
1.1.4  |Viyst LD AU S Ias MODE_RESET. MODE_STBY. 100 500 mv
SDA. SCL. GPIO
115 |Cg SDA #il SCL {414 400| pF
R FPER
11.2.1 FRUERE 100 cHy
1.22 | fseL AT R A 2R Pl 400
11.2.3 Prsgi+ ft 1| MHz
11.3.1 PR 4.7
132 |tow SCL fikH T ] P 1.3 Hs
11.3.3 Mg+ &K, 0.50
11.4.1 FrUEAE 4.0
1.42 |tyen SCL = H i) Mg 0.60 s
11.4.3 Mg+ ket 0.26
11.5.1 A 250
11.5.2 |tsupar KA 1 8 I ) PR 100 ns
11.5.3 P+ ft 50
11.6.1 PRI 10 3450
11.6.2  |typ;par HlE PR REET 1) PR 10 900| ns
11.6.6 P+ = 10
11.7.1 FruEAE 4.7
1.7.2 |tsy;sta JE Bl Bl KR B A% A I L [R) SLY B 0.60 s
11.7.3 Pes+ &K, 0.26
11.8.1 FRUERLE 4.7
11.8.2 |typ;sTA J Bl B KR B A AR I TR PRI 0.60 s
11.8.3 P+ ft 0.26
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512 12C #0 (%)

7EERBENEIE TR TAEEE TS E NS (BRIEAEUM ) « 24 VIO N 3.3V B¢ 1.8V I, 2843 FibriEfia (100kHz). Higk
iz (400kHz) Fiplis+ #= (1MHz).

POS ZH WRK A BME AUE BORE| B
11.9.1 FRUERR I 4.7
192 |tgur {1 5 B 2 I 24 s SRR ) | DR 2 1.3 us
11.9.3 P+ 12 0.50
11.10.1 NG 0.60
11.10.2 |tsy.s10 STOP 4 fFfyfdt S [ ISLY I 0.60 Hs
11.10.3 PR+ 0.26
PR ,VIO=1.8V, RPU =
11.10.1 10kQ , Cg = 400pF 1000
- . PUdii , VIO=1.8V, Rpy =
11.10.2 |tpa SDA {5 5 H)_E T [a] 1KQ , Cg = 400pF 20 300| ns
'I%g'*' *ﬁﬁ , VIO = 1.8V y RPU =
11.10.3 3300 , Cg = 400pF 120
FrERER , VIO =1.8V , Rpy =
n121 10kQ , Cg = 400pF 300
o : PEE= , VIO = 1.8V, Rpy =
ERA NG ’ ’ .
11.12.2 thA SDA nﬁH’JTMﬁTIEfI 1KQ | CB - 400pF 6.5 300 ns
g+ # , VIO =18V, Rpy =
11.12.3 3300 , Cg = 400pF 6.5 120
*’i‘/ﬁ*ﬁﬁ , VIO = 1.8V y RPU =
11.13.1 10kQ . Cg = 400pF 1000
o N lmﬁ*ﬁﬁ , VIO = 1.8V y RPU =
11132 |teL SCL {55y L THikt i K8 . G = 400pF 20 300 ns
Prig+ 3 , VIO =1.8V , Rpy =
11.13.3 3300 , Cg = 400pF 120
’*E“/E*%fﬁ f VIO =1.8V y RF’U =
11.14.1 10kQ . Cg = 400pF 300
2 i mﬁé’{‘ﬁit VIO = 1.8V RPU =
22 Lk R B [ ) ’
11.14.2 thL SCL n?m‘FEEFBTIEﬂ 1KQ | CB =400pF 6.5 300 ns
PRif+ 2 , VIO =18V, Rpy =
11.14.3 3300 , Cg = 400pF 6.5 120
A ARV Rt BE IR (M ANT | e e e
11181 |tep IR SCL A1 SDA 2k ) | PORBLALAIDURX B 0
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5.13 s RUKFE

lout = 100mA %= 1.1A 2 100mA ,
trise=tra1=500ns

E 5-3. BUCK1 S8 B BAmaR - W 58 , 52 PWM

Cour total =57 1 F

100 100
90 — 90
—— ——
80 - 80
-~ 70 -~ 70
X S LA
= 60 = 60
o o
€ 50 € 50
2 2
Q40 2 40
£ £
w30 w30
auto-PFM - high bandwidth auto-PFM - low bandwidth
20 auto-PFM - low bandwidth 20 auto-PFM - high bandwidth
10 forced-PWM - low bandwidth 10 forced-PWM - high bandwidth
forced-PWM - high bandwidth forced-PWM - low bandwidth
0 0
0.05 007 0.1 0.2 03 04 050607 1 2 335 0.05 007 01 0.2 03 04 05060708 1 2
Output Current (A) Output Current (A)
VIN =5V VOUT =1.8V TA =25°C VIN =5V VOUT =1.8V TA =25°C
&l 5-1. BUCK1 3% & 5-2. BUCK23 3%
I(BUCK1) (500mA/div) 1(BUCK2) (500mA/div)
r/ fom e e e r, -_: ........ bmdwon o e B M
V(BUCK1) (20mV/div, AC) V(BUCK2) (100mV/div AC)
(20ps/div) © (20us/div) :
! !
V|N =5.0V VOUT =0.75V TA =25°C V|N =5.0V VOUT =3.3V TA =25°C

lour = 1MA % 1A Z 1mA ,
triseztfallz1 us

5-4. BUCK2 kB KN B - {RH 5 , 5k PWM

Cout total = 57 1 F

I(BUCK3) (500mA/div)

I(LDOT) (500mA/div)

trise=tran=11's

E 5-5. BUCK3 £ B M BAmaRY - i+ 5%

r{ o e "“——"‘ e e ST DU U (U E O TP EPPN TPUII . e e b i s '
V(BUCK3) (100mV/div, AC) A V(LDO1) (100mV/div, AC)
(20us/div) (20ps/div)
VN = 5.0V Vout = 1.2V Ta=25°C VN = 3.3V Vout = 1.8V Ta=25°C
lout = 1TMA £ 1A & 1mA COU-Uom =57uF lout = 80mA % 320mA % 80mA , Cour=101F

, S PWM

triseztfall=1 Bns

FE 5-6. LDO1 £ EBf ik Rz
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5.13 JLRIRHE (42)

1092 (500mA/d) _ (LDO3) (500mA/div)
¢ s |- |
] IR
5 [ i A TR A A T e o |

| V(LDO2) (20mV/div, AC)

' V(LDO3) (100mV/div, AC)

(20ps/div) (20us/div)
VN = 3.3V Vour = 0.85V Ta=25C Vin = 5V Vout = 3.3V Ta=25°C
lout = 80mMA % 320mA £ 80mA , Cour=101F lout = 60mA % 240mA £ 60mA , Cour=101F
trise=tra=1 1 s trise=tran=1 1 s
B 5-7. LDO2 £ R BRmi BL & 5-8. LDO3 41 BRM N
|
1(LDO4) (500mA/div)
i oo - : o S 1
MW\KMMM\JA{I‘ E‘m\t’nﬂwu‘w&“‘l‘w{.
5 oo v i e e e e
V(LDO4) (20mV/div, AC)
B |
(20ps/div)
V|N =3.3V VOUT =18V TA =25°C
IOUT = 60mA £ 240mA £ 60mA s trise=tfall=1 us COUT =10uF
& 5-9. LDO4 fi 3B B
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6 E4NUt e
6.1 MR

TPS65219-Q1 2k = /AN EFEHgs . P44 LDO. =AM /0 AI=A2ThEe s . 1% & %] DU 81y 80 5 1
BV Y R RS TR B R At . 1% PMIC FUAIUE I2 1T IR VS N -40°C & +125°C | & SRR 40 N H i B AR
.

12C # et fd H TPS65219-Q1 Frifs A HdEE . B %L, GPO F1 GPIO ¥rf LU FHEZE . mTLLE E X
R AW Py e BRI

LR T W 28 v W Buck1-3 Al LDO1-4 & RAERIE. WS A W REE R E. RIEKBFEEEESHT
Wl BYEHA GPIO HA IEfMRHE . nRSTOUT 5] iif 2K , HE 4N ACTIVE RE. 4 M ACTIVE
By, STBY RZAW T |, nRSTOUT <k fr Z{KHF. nRSTOUT 5| IE — MRSt . &5 B nINT 2% i
5 BALi$45 SoC.

Buck? [4 & % #n s T 24t =ik 3.5A IR, Buck2 i1 Buck3 & [ T2 L =ik 2A IR . AN 28 (1 BRI G
H R Al iE R 12C 2 03T . A = A BRIE R a8 4 B A sh S BB AT IhEE . X T s BURAI N | R ESE
e 1E iz g DURIhHEA 02 4T | 83 mT LR HIE PWM #3847,

LDO1 #i1 LDO2 7£ 0.6V £ 3.4V )% i K e Bl N 2 HF 400mA FOf i A iX28 LDO tirss izt | HfEm#E
FFoe, FvF SD RHIRZEMN H BTN MBI |, EViGtb 2 5% SD K/ 10 HIFEM 3.3V 15 F] 1.8V,

LDO3 #1 LDO4 7 1.2V % 3.3V [#)f ) HE 706 BB 4 345 300mA % Bt . iX 88 LDOs e g epi=t, | (2
AR AR

I2C #I1. 10, GPIO f1Z RS (MFP) AT s2Hl 5 2% Fh SoC K)o 4%iE .
RSP TS (gt i s . I RERH ) #5t EEPROM %4 . 152 1 Bk iic & AR Z % T (TRM).
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6.2 ThEET5 HEIE

From 1.5-V to VSYS PIN_LDO1
supply

22 ulI

1.8-V/3.3-V SD-card-1O supply,

0.85V low-power-core supply VLDO1
or 1.8-V Analog supply X [

(adjustable 0.6V to 3.4V) 22uF[

From 1.5-V to VSYS PIN_LDO2
supply 1
22uF[

0.85V low-power-core supply VLDO2
or 1.8-V Analog supply X [

1.8-V/3.3-V SD-card-1O supply,

(adjustable 0.6V to 3.4V) 22 uII

1.8-V Analog-supply VLDO3
(adjustable 1.2V to 3.3V) ¢ R

2.2 l

From 2.2-V to VSYS PIN_LDO34
SUpplyﬂ—’[

4.7 qu
1.8-V 10-supply - VLDO4
(adjustable 1.2V to 3.3V) < ?
2.2 uFI
AGND
VIO

From SOC
To / from SOC

To External rail EN

To External rail EN

To External rail EN
or to 2nd TPS65219

Momentary push-button 1

T

PB/EN/

vexs VSENSE

TPS65219-Q1

LDO1

DVS
Buck2

LDO3

LDO4

From 2.5-V to VSYS
system power

]}7 uF

LX B1_1 =
LX B1 2

0.75-V core supply
(adjustable 0.6V to 3.4V)
IO pF (depends on configuration)

From 2.5-V to VSYS
system power

3.3-V 10-supply
(adjustable 0.6V to 3.4V,

3.3V requires higher min VIN!)
(depends on configuration)

]}.7 WF

EO),\F

From 2.5-V to VSYS

system power

Ii] uF

= 1.1-V DDR supply
(adjustable 0.6V to 3.4V)

IO pF (depends on configuration)

FB_B1—¥]
FB_B2—» .
FB_B3—»! Supervisor
VLDO1—p| @and up-/
VLDO2 | down-
VLDO3—»| sequencer
VLDO4 )] From 2.5-V to 5.5-V
system power
Te2w
INT LDO =
— 224F
VIO
[on> NRSTOUT Dwy  rosoc
< :
INT
[on> n Doy rosoc
DIGITAL @ ::I::

MODE/STBY

<} < From SOC
I MODE/RESET

<} From SOC

<} From SOC

VSEL_SD/
VSEL_DDR

LThermal

— Pad

E 6-1. ThRE T HEE]
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6.3.1 _LH#H/F

TPS65219-Q1 A SZ 8 R 1% M LR P Fr 3l . YR (B3 A T AN IEL GPO1. GPO2. GPIO #1
nRSTOUT 5| ) BB NVM € L. fERsh BT/, Zaath SR a2 A B - i & AR 2
SCG HRELAT , MR 5 20 2 Bifm & ISP . ZF0E T T, sesh , si—DEEHFLICET UV RE , &
MRS G — AL W SRR UV, WEIERIEE] UV R{E , HESREHITRA . S TECE N o7 B ek
LSW #1) GPO1. GPO2 GPIO #1LDO , RG AR Z2 5 RIE , B ErTrEm A 2 IR il 5 22 s

S T R R B i T BT AR, WSS . TPS65219-Q1 &2 FHEP IR . IS IX Ik
FRP R BRI ACTIVE IRE |, W22 {55 INITIALIZE R4 , BHZE VSYS FHEEH B, BRBICKHILE
R FIZ AR HATDUEE % B INT_MASK_UV 2772 41 ) MASK_RETRY_COUNT f7 k2% /% it %1
5o

FHEAME RS, HXE INT_MASK UV FF2F 1 MASK RETRY _COUNT fi. WEE , #2237
PR VK B

TPS65219-Q1 W IS RCE W TS, 5 EHFSIT K. AR5 KA P ICE X L5

PIgE b, B MEEE VSYS HIEH , XY VSYS e VSYSpor Rrising BIMEIN A o ¥ b I e B
INITIALIZE 4R .

EHFPIIBCEMT

o BASHEEFGRB (B, PSR IALE ) L& GPO1. GPO2. GPIO 1 nRSTOUT i F AH M 1]
*_SEQUENCE_SLOT #if¢#s. LHJFHIFIIYAS MSB AT HL 741 1 194 LSB K& X .

o AN BRI RS [ /F POWER_UP_SLOT_DURATION_x 277854152 3 , "] LARCE A Oms. 1.5ms. 3ms 5%
10ms. SILATDABCE 16 ANFFR , W ZSCHEE 2 RS |, T R vr iy 51k 2 > TPS65219-Q1 #5fF.

o BT bTE IR ZAN , ERFAIEH UV ST - RAERT— N RIEEE REREE | A 2E
e8I ( BRAECHE# UV ) o WAL trave ( B, tRavp_Lsw~ tramp_stow 1 tramp_FasT ) 4f
HFARIEF UV RME , WPl el B8 E7E T BR RS [ 25 o e 7 6 b o XA A s | SR A
INT_SOURCE %774+ & INT_BUCK x y IS SET 5{ INT_LDO x y IS SET £ , #£ INT_BUCK_x_y B
INT_LDO x_y #7881 B BUCKx_UV B LDOx_UV fii , LLE7E INT_TIMEOUT _RV_SD % fEas ik ®
TIMEOUT fiz..

© PHIE 352 3 AT IR IR | TG SRR SIS . g  BTA F IR AU AR
T SCG HERT , WHRTE 4ms % 5ms JGIAMFERI R L , HEFHUIE T INITIALIZE RE |, S#421E
INT_SOURCE #7721 INT_BUCK x y IS SET 5{ INT_LDO x y IS SET £ , b\ BUCKx_RV &k
LDOx_RV fi.

o FAIRIEENZ B NAZIR L BRE] o an FAT AT — A RA IR BER , A 4 B T T2 INITIALIZE R3S
I, FERTA AR R LR PR AT TwarM falling BIMEZ AT , 508 A OFF RSHEN INITIALIZE ARSI, 725
A ARG ERNREART TwarM rising BIEZ AT , @4 A2 Bf. WERBERL 1 BrA Pt s ( Sl 2 S 8
H) L, WIFERTA 15 S ERIRZIRT Thot faning BUMEZHT , sfF AL LH

i
FEJEHIZ AT, e IR 208 (B2 S OSBRI ) -

ON TR HEATPURUE K AL EE | JBE S AE M A 1 0 T i AEPUORUERK AP IN (8] 2Z )5, £EFP FI B3 — NI BT da 2
A, AF#EKZ) 300 us. WIERTIUw B HIEPLIBOE RIS RN 52k , MRS 2B P IREIZFAINES) , B
B RIEPUL 2T SCG HE T

N LL NVM-ID 0x01. Fiids 0x2 A% , f@n T EHEFA :
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PMIC Rail Sequence AM62x Domain

VSYS > |
VSYSPOR_Rising :

|
]
tEEPROM_LOAD = ~2.3ms — 74—

ON-Request |{

|
* )
ten_PB_vSENSE_DEGL —4—“|

|
I
I
Buck2 / 3.3V } / DVDD3V3

I
I
|
l DVDD1V8

GPO1

LDO4 / 2.5V

/ DDR4 VPP

/ VDDSHV5_MMC
/ VDDA_1V8

|

! I

“4—4.5ms **—p

|

|

V VDDS_DDR
|

| |

| |

1 V VDD_CORE
| |

LDO1/3.3V-1.8V

LDO3/1.8V

Buck3/ 1.2V

Buck1/0.75V

|
.
I
I I
\ | |
I I
LDO2/0.85V } ; }/ VDDR_CORE
|
L L
I I |
| 1.5ms —e—>»!
I
I I I
\ \ ‘
\ \ | MCU_OSCO0_XI
| | | MCU_OSCO0_XO
T [ | I
I I
| | } }4——11.5ms—->}
I I I
| I
I I I
| |
nRSTOUT | | ! | 1’ MCU_PORz
I I | I
| ; ; } ; : 10ms—m
| | | i | I until RESET and
\ ‘ 'STBY are relevant
Slot_0 Slot_1 Slot_2 Slot_3 Slot_4 Slot_5 Slot_6 Slot_7 Slot_8 Slot_9
1.5m Ooms 3ms 1.5ms 1.5ms 1.5ms 1.5ms 10ms 1.5ms 10ms
* depends on EN / PB / VSENSE and long/short configuration, ~0 if FSD is enabled
** if applicable, slot-duration needs to adopt for enable- & ramp-time of external rail
K 6-2. LEETF (Bl )
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FHxR ONERFEAER |, S “fRam{Eaesm N\ (PB/EN/VSENSE)” .

/J\ A[:\

HEETE EEPROM hn#se e & 12C 7o

6.3.2 T/

OFF i 3R B e b b 2> b & T HL P 5 1SR E A EN 5 VSENSE |, I w] LU EN/PB/VSENSE _E ¥ T B it
& OFF 3K ; wiRECE N PB , WAy LU K% %4 fd & OFF &R ; e LB 7] MFP_CTRL 47 %5 H 1
I2C_OFF_REQ ki% 12C #4154 KAk OFF 15K, Zhiex HKIER.

12C fi & < b7 75 E /£ EN/PB/VSENSE 5| i1 E ¥ & H ON ik, £ EN 3¢ VSENSE B & , & Z{E EN/PB/
VSENSE 5| E/F=&— A F3EW , 52— LA . EN 8t VSENSE BC B 1 T B I8 Bt 42 0 ik v 1 (8]
toecL_eNvseNSE 12c R T HI 5] AIAlUA R 5% P 17 SR B B A I Jk i R] ( toeeL en Fann A toecL vsENsE Fai ) - PB T
B IR0 ik s 18] PR A AL

FEVFZEOLT |, Wi e SEE 5 B P SR S e . AESRLE N R, /5 BRI OQWT pir A7 AR, AR 2 [l
AIEIR | Bl i AT — B 1] DU OR FE PR

Wit FPAIEC B AR

o BASHEEFGRB (B, PSR IALE ) L& GPO1. GPO2. GPIO F1 nRSTOUT i F AH M1
*_SEQUENCE_SLOT #iff#s. HFHIFIIYS MSB Wi #7411 194 LSB K& X .

o FEANNT R ARSI ] /E POWER_DOWN_SLOT _DURATION x 2778815 3, AT LLACE Jy Oms. 1.5ms.
3ms 5 10ms. SILATLARCE 16 NEFBR , R TR SR 2 RS |, MRV SR Z A TPS65219-Q1 4
.

o BRTESBREFEESRIAL | BRARTE AT — A HIRE AR RO, BRI — A RIEPUR S E A % SCG BIE
DR AR W H 7 A1 — N PRI 2R A R R AR IR L, DI A 5 S RS T L. Oy T TE LR AU B B
R B L NI ZETT— AN VR )\ A5 (RIS B R ST 8] ( Bl ZE RS BRRREERT 18] 9 Oms 15100 s 3
12ms ) 5 , B RT—ANFVRPR S8 A, SR P ST R 4k 25

o BT E | 15K 77 8 GENERAL_CONFIG [#) BYPASS_RAILS_DISCHARGED_CHECK {7 % &}

“1”
o

#E
WRAREEF T RS IR ST R D RE | % P AR IS B R SN ] AR B8 T TBCRAS 2 PR S5 2 F A
IS FHERAE |, (B 7 58 S F MR TIUE RO I (] )RR EAT o W SRAF R R i, MIAE BRI E RV L.

BRI N2 8 AR |, AT NVM. Kt R T8 | 266K VSYS N HL L 5 &0 7 EAE i . 7E
RESET # OFF i&klE] , REFAE VSYS |, i A EN M ERE . A, £ INITIALIZE RS N LLAE B &7 51
ZHT, TWBEE WA , BT BRSO .

FEWTER RS IAN] | B T AR B A T kA7 F0 * DISCHARGE_EN fi22 4k , A% EEPROM Sz & E .
TELL NVM-ID 0x01. A Ox2 Aol |, fER T Wre 41
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PMIC Rail Sequence AM62x Domain

OFF-Request

|

|
t, | |
DEGL_OFF |‘ ’\

I
nRSTOUT ~ MCU_PORz

Buck3/ 1.2V VDDS_DDR

LDO2/0.85V

MCU_0SCO_XI
MCU_OSCO_XO

I

|

|

I
N\
I

I

I

I

I

I
N\ VDDR_CORE
I

I

I

I

I

I

|

|

I

I

BUCK1/0.75V VDD_CORE

GPO1 DvVDD1V8

LDO3/ 1.8V

LDO1/3.3V-1.8V VDDSHV5_MMC

\
\
\

‘H—1 Oms *—,
I
|
! !
LDO4 / 2.5V } | \ DDR4 VPP
I
I
I
I
| |
I
I
I
j !
I
BUCK2/3.3V | \\ DVDD3V3
I
| I
I
I
| 10ms —‘H—bl
1 \ !
] 1
vsYs | ‘ | N
| |
I I
I I
I I
| |
| |
| | .
Slot 0 | Slot_1 Slot_2 | Slot_3 Slot_4
10ms Oms 10ms Oms 10ms
* discharge-duration depends on Vout, Cout and load. Slot-duration needs to adopt.
Slot-duration extends up to 8x its configured value.
&l 6-3. Wrr P (= fl )
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/J\AU
AEIEIE 12C fir & 5SS IEAEREAT 17 SIAH R [ 27 A7 4% !

TETFIREHe 2] INITIALIZE WREZ G RZ1 80 s N, TLiEVi A% NVM SCRERIAL.

6.3.3 #ZEFIfERE A (EN/PB/VSENSE)
EN/PB/VSENSE 51 T8 H PMIC. AJ LL@ =Fh 75 A B %5 i

o FMHEEE (EN)
- BRG] R A T DU SRR XA 51 R AR S AR R A
- EN 5| TR0 ikt (8 f MFP_2_CONFIG #1743 FF ) EN_PB_VSENSE_DEGL 1/ KHt & .
- ﬁD% EN ?ﬁ)\ﬁ@ﬂﬁﬁ‘] tDEGL_EN_RISE HﬂLI‘EﬂV\JT%_? VIL TEEIEHE y )”JU:%WW}HISO
- N T3/% EN/PB/VSENSE 5| i) oS | #3fF 27 POWER_UP_STATUS_REG #iff# H i &
POWER_UP_FROM_EN_PB_VSENSE fii. AIAZHE nINT 5B NG . 5N WIC ¥ xiiE %,
- R EN #NAE toeeL en_raL WAKT Vi BIE |, JUIKTHLF BT A
- MR HPOCHTEE |, WDEFRER ON 1K, Wi EN M ATI&E T Vig BME , #4428 3h3ur EHF 5.
( EN L AxT s SPRUR )
- WMRKRAEAEN (Lt RESET 5] k&2 12C 53K ) , LR HEH ON &R, WH EN A& T Vig
BE , #HF2 BT BT H. (EN PN HSPRUR )
«  $%4l (PB) :
PB 512 H T8 PMIC [HIf¥] CMOS KA . G T , PB 5] IS 2 — ANz R B i - oS fn— A
% B _ 7 L BH 2%
- R R FERS T B MFP_2_CONFIG 75 {7484 11 EN_PB_VSENSE_DEGL 1 KL E -
- R PB MINTERCE I teg_on KT Vi BUEARHST |, U] LR AT 4R,
- N7 3K EN/PB/VSENSE 5| ity i SEA} , #81F<7E POWER_UP_STATUS_REG 7 f7#% H ik &
POWER_UP_FROM_EN_PB_VSENSE 1. A ALK nINT 51 BIE NG . SN WIC HiZAEE.
- PB 5| HIH —A AR Gk th RISE_DEGL Kt JEF B3
- R PB AR FEE S (I (015 2] teg_opr ( ANFITECE ) , TP AIHF 46
- Un SR B |, U JE T S T ON 3K ﬁ%%#fﬂ'*?#%ﬂ%ﬁ%ﬂﬁ@%%? HZh AT L.
- WERKRAEAEL (LRl RESET 5 JIE A& 12C 53K ) , TFEEH ON iR, Z8FEATE N gz
HES T B3HAT LT,
- N4 VSYS =T VSYS_POR B , A &R Aldes % N |, 8 7 VSYS =T VSYS_POR )5 ,
WK FER 1% T A K B ]
- DN T I A
« PB_FALLING_EDGE_DETECTED : H M EVUCKILAIIEZ LA | #4 N F4H i B 18] [a) Be K+
tpe INT DEGL- WEILAE , B nINT 5] E A2 (WK MASK_INT_FOR_PB filtE N “0” ) .
5N WIC LUEZE.
PB_RISING_EDGE_DETECTED : HM EJCHEILAIEF K | BEBEZE 1 [ B KT teg INT DEGL.
WEMALE , K nINT 5B NE R (5% MASK_INT_FOR_PB fift&E N “0” ) . 5N WI1C LUjE
%,
PB_REAL_TIME_STATUS : PB 5| I HIAR IRk (tpg_iNT DEGL) SERPIRES . 1024 EN/PB/VSENSE 3|
FHIBCE N PB B &L A nINT 51 E A 3L

o HJRMELLE M (VSENSE) :
- BRG] BRI B AR 28 1 rE YR 2 R B P4 TR 28, A B TG I AT AR R A A FL YR L
- VSENSE 3| At #i g2 g kbt (8] w3 i MFP_2_CONFIG 71724 /) EN_PB_VSENSE_DEGL f7 kM

B,
- B VSYS BT VSYSpor rising B , H VSENSE MIART Vysense BIME ( E3i22usiiod ) dednl b
.

- % VSENSE @A\ LTt &5 T VVSENSE » M) _E HL AT 46
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- N7 %/~ EN/PB/VSENSE 5| Iy Lo F4F | 284447 POWER_UP_STATUS_REG #ffa H it E
POWER_UP_FROM_EN_PB_VSENSE f7. MAZAZH nINT 5B NG . 5N WIC FiZiiEE.
- ﬁ[l% VSENSE iﬁﬁ)\?’j—: tDEGL_VSENSE_FALL B%@ﬂiﬂ: VVSENSE ]EE”E , NU%EEEF%‘?U%ZZS , u@ﬁ%ﬂﬂ% VSYS
FEL YR FE R 03 1717 3 BOAN 3% 1E I T R o
- WU SC KR e B ON i3k, s VSENSE ¥ A& T Vysense BIE |, #ih4 HEh#UT L
2B
- WREEAEN (LAl RESET 51 L2 12C R ) , TFHEH ON iER. WH VSENSE A&
T Vvsense B1E , #8042 HEPAT LTS,
o @I 12C 4 K I OFF i3k
- WA LUE [ MFP_CTRL %7244 12C_OFF_REQ fi7.k3% 12C fir 4k &k OFF &K
- KW OFF &R , WERHHN ON K :
« XFENABE , EN SIATE AN LTHE ( EN USSR )
o XF PBECE , B NI A RER AR ON 15K
« XFF VSENSE BLE , VSENSE H A\ FFZ— LAY ( VSENSE #L iy BuUE A ) o w] DUE A B A
JE#RFEAT T L SRR IX A ON iR
EN 5 VSENSE it & ¥) F BEIE BRI B 18] toeaL enveense 1ac BT HI 51 VAR (1 56 P& SR ) i g
Bk T] (toeaL_en_Fan M1 toecL_vsense_Fai ) o PB ACE IIHTREERI I [H] fREFAZE .

* HIRHIERN (FSD)
- B EN/PB/VSENSE 5| ii4tT OFF_REQ R , B X FLIEKI (FSD) 9 3 RF7E e in FRVR FEE Js 3t 1 Fa

- FSD A 54147 ON iR E ( EN. PB zk VSENSE ) 45 &1 .

- H@EfE MFP_2_CONFIG #if7#sH 1 & PU_ON_FSD fii3k 5 H FSD.

- E LR ¥ EN/PB/VSENSE 5 IAL N B A 2 ON 5K .

- VSYS &7 VSYSpoR Rising WIEHZ )G , PMIC #fi%:

fn# EEPROM
HEN INITIALIZE IRZS
© PUTH A
o JEZEN EEFEY], A EN/PB/VSENSE 5| JRR A i .

- NTHFERET FSD i L |, 247 POWER_UP_STATUS REG 2 f7# % B
POWER_UP_FROM_FSD fi7. nINT 5| BIAL T A BT P14 . 5N WAC K iZAiiEE.

- k)5 , EN/PB/VSENSE 5| JHIf N A A 20 ON 1K , EZEIATHEN ACTIVE IRFE ( EHEFHIME&E—1
IR EI ) .

- MbfE , S RERPIOIENK S ) EN/PB/VSENSE 5| MRES - WiRAE# AN ACTIVE IR ZATEAE T ACTIVE
ARSI SRS KA T4k, B2 ORFFZ S RAS . Blan , an S EN/PB/VSENSE 51 IFCE N EN , )
TEASIFEEN ACTIVE MRASHT | 1 EN 5]t TR AT ( FREER R ProRu ko i 7] ), #4FWH.

- AN PMIC {XAE 751 E’Jﬂsd: AN BR B 5 7 23k N ACTIVE ARZS , FTiAER élafw:*am ON 3R
N R TR R AT LU nRSTOUT BB ( LAK Z J5 IS I BR ) (KR AT

6.3.4 /7% SoC (nRSTOUT)

it (nRSTOUT) & — M Hiwimd , HTE LB FIERNEEMBERE SoC 5t FPGA. %/ &
NRSTOUT K ¥ . nRSTOUT L IKA AR H T , HELSF#EN ACTIVE IRZE , B ACTIVE ARZSEE STBY RS
WreH . 7E ACTIVE F1 STBY IR |, 5] BIBKSh 2 &

6.3.5 BE/EF#4% (Buck1, Buck2 77 Buck3 )

TPS65219-Q1 £ERK T =/ MR EFLHe4% . Buckl A8 SCFrmA 3.5A MM , Buck2/Buck3 e S Hrmiiks 2A
(AR AR FLIR o I G [ R T M B8 () B N B R JE R A 2.5V & 5.5V, T DL BB L B R S5 M YR Bl S — AN PR R L B 1
Wt S HEERTE 0.6V £ 3.4V T E W BT gREE © £ 1.4V LU N 25mV Bk | 1.4V F1 3.4V Z[8]4 100mV
B K

o AT ACTIVE RZS ) S 3 e ds i T/ 5IR 2S5 1 ENABLE_CTRL 277 #% F1 i AH S BUCKX_EN 7451
o STBY IR T IR B & # 2% ()TF/2OR A T STBY_1_CONFIG 2747 25t (14 5 BUCKx_STBY_EN fi7 4%
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TE INITIALIZE RS R , Tk & , FEE SIS RM .

/J\AD
W FARAAE H FE R AR R 4 , T FB_Bx 51 L AUERS] GND |, Jf H Lx_Bx 5l A Zi R FrE = .

FeApdim sl vl P AR A s el 12C AR 42

PRI RAE

] s A FRAR

- @Y E BUCKS_CONFIG 2717 2e 4 ) BUCK_FF_ENABLE fir , B g% #e 2% N\ [f] 52 5 2 A 2 DA S0
e EMI $ES]. e T R e A, R SIS SRR R AT, nE T i E BUCKS_CONFIG 7F
1745 F11¥) BUCK_SS_ENABLE i3k J5 M. X TArE = MRS , XA RESESRHRE. mH
Ja T E AR S, AR A SRR R AR - AT LLil i BUCKS_CONFIG #4725 111
BUCKx_PHASE_CONFIG , #x}+ BUCK1 FIH{Z LA 90° [AIBGEC & FF R AL R R, RAE A ILREE
PR AR UM .

HEE 2 AR

- TR | XS g #Rn] DLE SR ] PWM #30 R g 47 |, tn] Ak A Bkt 3 R ) (PFM) A5 2X BA
SEHUR AR . %48 50H MODE/STBY 5| iz MODE/RESET 5| iz i ( fn S ip AR —AN 5| B & A
“MODE” ) , 8 |n] MFP_1_CONFIG ZFf7#: 4 ) MODE_I2C_CTRL fi ki 12C 4 Rk&=H (ES
b “PWM/PFM FMEI#EHE X (MODE/STBY)” LLK “PWM/PFM F14 {7 (MODE/RESET)” #5743t i1 5| i
BCE A 12C /s ) o

- (fEEH A ACTIVE RS INITIALIZE RS |, 1851 BRAS G | #RSom ] B R Fe i 8y 3E N PWM i
o DY BFLE ST F H g —A L i BRI 3E N ACTIVE RZ |, 4 e it N PFM.

- WL DVFS 5l &R H B )RR TPS65219-Q1 287 i sl [ Jh A2 & 2% N PWM |, B3R A8 4k 58
o WHR RV PFM , WEEAFUE H PFM Bk F kit 2 HUE A 2 0A BB 2l PFM |, X fagk i
WMATHEN -

= lLoap = {l(Vevin_Bx - VBuckx) / L] % (Veuckx / Vevin Bx) * (1/fsw)}/ 2

/J\AD
F P A58 2 BUCK_FF_ENABLE ! %47 H i3 p i lic & .

X Sk gs ] DL s D L B A s SRR DASEIR R A A e B BRI (5 e, AT B R PR E b g HY
JEP L . %%k GENERAL_CONFIG 2785 HH ) BUCKx_BW_SEL 758 % , 1 H. AT F -1 [ & A5 5 A v [
ESRIXPIFECE . YIRS R 880, A Re Uz, 157, i o 15 FH 22450 ) 4 v e 2 ) B R B )
Wi VSEL_SD/VSEL_DRR i#iif MFP_1_CONFIG #{f#% 7+ ) VSEL_DDR_SD ffit &~ “VSEL_DDR” ,
M) K VSEL_SD/VSEL_DDR 5 iy 25 iy i SF L AR LS B0K 5] IR FRE 25 ok # H Buck3 % LR . X
6% ¥ S+ DDR3LV. DDR4 #il DDR4LV M5 L& |, &7 ¥t EEPROM.

/J\AD
VSEL_DDR 5|75 Z itk |, 3 HAEIE47 A R AS 5 X

B 498 B B IR B IhEE . 1T LA/E DISCHARGE_CONFIG %3 4728 1 N AR B Y5 s 25 F O Thag .
FORH TR, NEARR BRI, Zas ek 2ok o F e AT

7E (AL INITIALIZE RSB STBY ARA ) #E A ACTIVE MREHIZEANFHZ 0T, LRI E W | a4 # 2
S 2% F AR LR BUSCRL | DLIRE St I U0 L B

W AGE 12C a4 T HIEEL , WA S s AT A TR EACS S RS T SCG I I A2 5 A HL U
.

LA A2 EEPROM 3CRF | I HAESRAFE N OFF IRAS I S AL,

46T INITIALIZE HRZ (AR AR EL 12C-OFF 16KIHE ) I, NS E . da - WIREEHBeRT)
RE , JUmT BRIt S b L A
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JITA Bt s e e 220 SO sl i ISR R Y (DVFS) AT IR AT DUE i s, BUEAE 0.6V & 1.4V Bk
H R G B ARG SoC TAE i LAEH . @5 A BUCK1_VOUT. BUCK2_VOUT & BUCK3_VOUT 7 {7
AP R AR . fE DVFS S K e Hbila] |, Joieca B B , A¥ECa D ae A= 2 R .

AR EOR

Wee s e 45 45 75 R0 1 i ) PR R SRR B M. PR IR R VR SRR B K LR BGR T
XTI EMARE . I RACE |, TR/ 120F B SRR FA A 36uF
XFTHERESER . R EECE |, W2 E 10pF KA. SCRFIEROE A )y 75uF
XTI EAR . i A E |, TR 48uF LAY, SCRFIR O AN 144pF
T HER ESZ . mi wACE |, e 30uF A . SRR IO Ay 220pF

o s AP A

o TPS65219-Q1 2K B4 Fk % e g it B R e o R EAS I ) s S B BT INT_MASK_BUCKS
BUCKx_UV il MASK_EFFECT fifECE . WIERAKRBEHL , #81F 21 E INT_SOURCE #f7-#% 1)
INT_BUCK_1_2 IS_SET 5k INT_BUCK_3_IS_SET {7 , A& INT_BUCK_1_2 5k INT_BUCK_3 ZF {72511
BUCKx_UV fiz.

FEHURFH (40, 24H DVFS UM HEAR kA ) i8], a8 BROA S SRR T e, JRAE v T e ik
EE AR NN iR

W ZEAE (M INITIALIZE B¢ STBY JRZ ) #E ACTIVE RZS 12\ A 3 /R & H UV A% 5k ,
HAL P 511 2 1F 24 T IS B 45 R TR U6 .

WURZEMEAE ACTIVE RS EL STBY RS FAIE KIS H UV RgEBE# , W 554 BB . OC Kl AT
J L o

© TPS65219-Q1 £15X Ff  ie #ie f th B2 A o ST A R R A o SRS AR AGL I 25 AT RF 22 toegLimen_oc_short BX
toecLITeH o _long ( FJ IS OC_DEGL_CONFIG #i 7% 1) EN_LONG_DEGL_FOR_OC_BUCKX %} %34~ Hi U5t
M HIRE ; ANOER T TR ) |, 284F47E INT_SOURCE % fi#: ¥ & INT_BUCK_1 2 IS SET &
INT_BUCK_3_IS_SET fi7 , J3f#£ INT_BUCK_1_2 5 INT_BUCK_3 % {7 % & BUCKx_OC fir. ( %} T 1Eit
W) 5 BUCKx_NEG_OC fir. ( Xf T3t ) «

FEF IR (it , 2 DVFS 51 FRAAL Al A ) SUIIA) , it i e | (0HE R e 4 56 S J00TS

WIRAE (M INITIALIZE ARZ&EL STBY JRZ ) #E ACTIVE RS HIF AR R AR | #8444 r R Ak H 52 50
T ERL YR LI AE 24 B S i 45 SR S sh W e 471 o

W1ERAE ACTIVE IRZSEL STBY HRZA R AR AL , & F 4SRN S22 ) re YR B sh T e 7 471

OC AT B , (EHTIRUE Kb (]2 T RC B A . 5B ZUE A toeLimen_oc_shorte B TR A g 23 el
LG RIS 1 ph

+ TPS65219-Q1 £ MIE 4t b Eeh i % (SCG) Mk, %F SCG AR [ M AETE INT_SOURCE % 47
#e ¥ E INT_BUCK_1_2 IS_SET fi78{ INT_BUCK_3_IS_SET fii , A J27E INT_BUCK_1_2 5 INT_BUCK_3
AL A E BUCKX_SCG . AZ52mi i) iR IR o %88 1F 2 52 17 R M BT AS i o o i e &2
INITIALIZE R % .

SCG Hs A AT B i o

WA T AR, SRRy 2R SCG K , LR VHZ RST8] SCG I L L.

+ TPS65219-Q1 2>t iliff i th E R AR (RV) #ibE. X RV SRR 2 M2 7E INT_SOURCE af {288
WHE INT_RV_IS_SET AiLAKTE INT_RV ZifEas 1% E BUCKX_RV fii. RV KA Bl , (A A] LU
INT_MASK_WARM 77 f7 a3 1] MASK_INT_FOR_RV N HIEH 2 RECE nINT &M NERFRSE , 7
2 BUCKx_RV Fri& |, 104 nINT B VAR A 2% E INT_RV_IS_SET 7. #f& s M AR E RS
T A BT A B ke A H S B PR AR 0
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WIERZSAFAE INITIALIZE HRZE T ON iR B ARSI 2 7 R iR, T2 PRI H R FE7E INITIALIZE R3S
W RV & AHAFAER A 4ms & 5ms , 231141 B BUCKX_RV 7. IH RV &MEANEAEE | 241F&iE
#:9 ACTIVE JRZ .

WIS AE F . ACTIVE_TO_STANDBY 1 STANDBY_TO_ACTIVE 541 ¥ a1 &6 25k 4 fL &, W41
ek, B Wi,

WURAETERIBH STBY ARAMAE] | 28I BILE STBY R 2 3 18] 4 25 FH A AF A7 e s B 3k 4 o IS et
80ms , #fF <% INITIALIZE JRZES . Rz k4L 4ms 2 5ms {H/hT- 80ms , NI # &% B
BUCKx_RV fiz.

R ZAE L H. ACTIVE_TO_STANDBY E{ STANDBY_TO_ACTIVE J& 1 H a6 25k 43 Bk, %1
2l B

WIRTE 12C HATHIEHL EN a4 IS 2R R |, W 2B % E BUCKX_RV frd , (HAS RARESH
e,

B PR AR B8 A — /AR I A S o RhIR B 1 S R ER T MASK_CONFIG 2 A7 #% HH AR
SENSOR_x_WARM_MASK 7L\ & INT_MASK_BUCK % 7%+ MASK_EFFECT {7 [ECE . WAL kaEs L
TR Twarm Rising HLARBE BRI , #5445 7E INT_SOURCE 27 /78 i & INT_SYSTEM_IS_SET fi-1£
INT_SYSTEM %7 f7- 25 115 & SENSOR_Xx_WARM 7o 41 RAE & EAG I BRI Thor Rrising » W #2452
FEHORN S5 0K B 224 TARME. SRR T a A 80 el |, JF4E INT_SOURCE ZFfrd ik &
INT_SYSTEM_IS_SET fiiH7E INT_SYSTEM ZifE# i B SENSOR_x_HOT fii. —HIRE[FFE
TwARM_Falling BELL T ( 80E T_WARM #% Bl 15 o MM& T+ THoT Falling B{E ) , TPS65219-Q1 {# < H 3k
2. _HOT fifRFF ERSIHFEEL SN “17 RiEE. HOT kA W] bk -

Ny
i I 2 i i IR REAR It s T AH IS FL O PR A 0t PR, RS AE R B IUIIA] o AR IR N DB I A A 4 A R Y
FEHLRI , R F T RETCIRAE RIS ALK 4 e BRI = AR ARYEAR , XTI 50 u F A
WA, AEERIR AR I BUE IR 25%. PR EIAEE T BRI Eh AR AL .

/J\AD
TPS65219-Q1 ARt %= 73 R Bt 51 Il ZAsEASCREE IR . BT S A 2k 5 2 e P R, A UR 7]
REAT , AT ELEEEE R 3 da DR A% -

#* 6-1. BUCK i BB iR B

BUCKx_VSET [1##] BUCKx_VSET [—###l] BUCKx_VSET [+753E#(] VOUT ( Buck1. Buck2 flI
Buck3 ) [V]
0 000000 00 0.600
1 000001 01 0.625
2 000010 02 0.650
3 000011 03 0.675
4 000100 04 0.700
5 000101 05 0.725
6 000110 06 0.750
7 000111 07 0.775
8 001000 08 0.800
9 001001 09 0.825
10 001010 0A 0.850
1 001011 0B 0.875
12 001100 0C 0.900
13 001101 oD 0.925
14 001110 OE 0.950
15 001111 OF 0.975
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% 6-1. BUCK i L E R E (42)

BUCKx_VSET [+3#] BUCKx_VSET [—3#] BUCKXx_VSET [-+-A#E4] VOUT ( Buck1. Buck2 fl
Buck3 ) [V]
16 010000 10 1.000
17 010001 11 1.025
18 010010 12 1.050
19 010011 13 1.075
20 010100 14 1.100
21 010101 15 1.125
22 010110 16 1.150
23 010111 17 1.175
24 011000 18 1.200
25 011001 19 1.225
26 011010 1A 1.250
27 011011 1B 1.275
28 011100 1C 1.300
29 011101 1D 1.325
30 011110 1E 1.350
31 011111 1F 1.375
32 100000 20 1.400
33 100001 21 1.500
34 100010 22 1.600
35 100011 23 1.700
36 100100 24 1.800
37 100101 25 1.900
38 100110 26 2.000
39 100111 27 2.100
40 101000 28 2.200
41 101001 29 2.300
42 101010 2A 2.400
43 101011 2B 2.500
44 101100 2C 2.600
45 101101 2D 2.700
46 101110 2E 2.800
47 101111 2F 2.900
48 110000 30 3.000
49 110001 31 3.100
50 110010 32 3.200
51 110011 33 3.300
52 110100 34 3.400
53 110101 35 3.400
54 110110 36 3.400
55 110111 37 3.400
56 111000 38 3.400
57 111001 39 3.400
58 111010 3A 3.400
59 111011 3B 3.400

38 AR
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# 6-1. BUCK fitH IR IR E (48)

BUCKx_VSET [-132#1] BUCKx_VSET [— ] BUCKXx_VSET [-+-A#E4] VOUT ( Buck1. Buck2
Buck3 ) [V]

60 111100 3C 3.400

61 111101 3D 3.400

62 11110 3E 3.400

63 111111 3F 3.400

6.3.5.1 X(BEML/ZS (DRSS)

P B A I E A s (LB R AT |, W /E 95 AR VE [ Y PR FE YR ) EMI. % BUCK_SS_ENABLE W E N 1 £SEE =4
MR A 2% A . RAUE T R R 48 Tic & N [E e Mk . BUCK_FF_ENABLE # &N 1 WM. BH
JEAG , PN ERIRH 2% 2 05 N SRR L

DRSS (a) REARA= ff1 i il it £k (b) 5 i 02 J IBE AL fIl BT 2k (o) MHEE & o R = A B e 7RSS By ( )
4 AM B ) TREOTERE |, mBE AL ISR T U (Bl FM OB ) R RE . BRAh et P EEHLIM
i = A AR, DARRAR AR AR w5 BT Re e O 7 S R PR RE b el FR A5 | L A )RR S0, WT BLIZ
etk e, MELE R SN REF L IEE R S, A RIEHIRG] , 1§ R E 6-4.

Frequency
4 |
I
I
e et L
fow ! (a) Low + High Frequency
Random Modulation
————————— i e i T
: (b) Low Frequency
Random Modulation
| £
W (c) High Frequency
I Random Modulation
I
I
i >
Spread Spectrum | Spread Spectrum
Disabled : Enabled
& 6-4. XUBENL R
6.3.6 ZE1EA2/E#% (LDO1 £ LDO4 )
TPS65219-Q1 i L4 T IUAN R A2 K 2% , Hh LDO1 Al LDO2 E A AH[H4EE: , LDO3 Ml LDO4 H A4 # [F4¥F

.
LDO1 #1 LDO2 : 400mA , 0.6V -3.4V

LDO1 1 LDO2 #i/2&iEH LDO , BN SOC a4 5 I il d iR At . LDO % N HEVERI N 1.5V &
5.5V, T HEERF R G IR R de id . i R TTTE 0.6V & 3.4V JEREIN LL 50mV kit 17 i e
P~ LDO 437 Fr ik 400mA [ . X448 LDO mI it B N5 it , RUAEIF0. WREE N5, 7
T EALE LDOx_VOUT ZiA7 28 48 & Ar i % FE K . IX 48 LDO b S FREE A fe s A0t fLUE , M S FF SD
IO HHEEThAEE |, FEVIMELE N 3.3V 48N 1.8V, LR &rE i H K & T 3.3V [ LDO #ixUF |, i/27E 3.3V HiA
NAESE AL LDO AR (A3 b R itk . X488 LDO iE 37 5 T i (LSW_mode) : fEIXFHBEML T |, 3%
FF 1.5V £ 5.5V i HE. A ZEAE LDOx_VOUT &7 2s Hhic B AT Lk .

£
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« 7¢ SD RELHEAEM T , i —4 LDO ml fECE A VSEL_SD (1) VSEL_SD/VSEL_DDR #fil. H
MFP_1_CONFIG Z7 {75+ ) VSEL_RAIL 7 #5884 LDO. 5l p)k ] Ll it MFP_1_CONFIG 7747
#hf) VSEL_SD_POLARITY £ #4705 .

5% , 5 MFP_1_CONFIG % f£#: /) VSEL_SD_I2C_CTRL ¥ 12C il {1 bl b s 48k, Bt | Bife
VSEL_SD/VSEL_DDR 75| i &% VSEL_DDR , 17 Z & VSEL_RAIL fi3k € X~ LDO % 12C fin &5
M o

« XU DO AL E VRS | SE TSR R IEAT |, B BN MR TIT G (LSW AR ) o i SE I
LDOx_VOUT 2171 LDOx_LSW_CONFIG 1 LSW_BYP_CONFIG /it & .

/J\AD
Wi LDO Hc & M55 A s, U020 e B FiUE , R H PVIN_LDOXx L& H 00 251 55 P I 2L 1 % 1
H UGS . PVIN_LDOXx Hi KA 407E ( Bo &R VOUT ) A1 ( BdE ) VOUT + 200mV ) JuFE N . & &t
HE I RE 2 SRR E -

e, LSW BT |, LDO 74 JT5% , Hih VOUT & VIN 3 FET BB Ei &% ( Reypass
Risw) -

A ER

LDO F2 & #s 5 2 2 W (ki th A A BeRFRAGE M. IT il B NI SR RO R A R T RCE

* {E£LDO#AT , FE 1.6uF M/ , JFHSCR 20uF M RS E i A (i thiEsas M m & )

© {ELSW BRI |, % 1.6uF M/ A |, IF HS0RF 50uF YRS A (g s A B4l g )
LDO3 f1 LDO4 : 300mA , 1.2V -3.3V

LDO3 # LDO4 #i/2&iEH LDO , B7E N SOC skAh 5 I iUl B i R At . LDO % N HLEVERI N 2.2V &
5.5V , Al EL{EERES RS IR B R R as s . EER |, XU LDO T EAE VSYS A1 LDO % Hi R 2 1) B
/N 150mV IR iE. i EEE 1.2V 2 3.3V A L 50mV R iT4afE. B> LDO #53CFF=i1A8 300mA
K. LDO A B N7 M s foc. fEXFIEIT , SCfF 2.2V £ 5.5V i # k. A7 EE LDOx_VOUT
AT T B T R

X6 LDO 7 FFEAT A PR 4 25 A PR A IR QA 1S R R A 2, AT SO VR B8 K B 3R L 2

M EAER

LDO fa/k#s 75 B2 e nidi B A B R R e v T TR B/ RS R i K A B TIC &

o XFFIEE A LDO sk LSW #3 |, 8 1.6uF /N |, 3 H 30 30uF M B2 (it I8 ik 28 A
A )

o SXFTPRERHE LDO ek LSW Mt , T5E 1.6uF Fif/ N, H H S FF 15uF MIEcR B HBEE (e i gs Al
EEHE )

LDO1. LDO2. LDO3 1 LDO4

* AT ACTIVE ARZH) LDO HIJF/>R A H ENABLE_CTRL 237725 F1AH M ) LDOxX_EN 745«

« 4T STBY RAK LDO HIFF/5RAS 1 STBY _1_CONFIG %47 s thAH M ) LDOx_STBY_EN fif i,
* {E£ INITIALIZE IRETF , B BT , LDO #B<<Hl,

/\AD

U RARA A ViR IR 4% , VLDOX 5| JAlA JilE 4

-

o A4 LDO #B] LARC B oL AR g sk 3R P % (LSW 20 ) . LDO1 A1 LDO2 taf PLTE 55 B4 0 F TAE. %
A A AR 8511 LDOX_VOUT F172eH () LDOx_LSW_CONFIG il LSW_BYP_CONFIG 7 it & .
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/J\AD
REESEMRIES)E , 4 REfE LDO (/558 ) A1 LSW Bz (M #EAT R4 !

( R R AT WA SCRFAE LDO Ass s s A #EAT R (1 (X LDO1 A1 LDO2 30#F ) - )

+ LDO EBFHIEMHEIIEE. 62 LDOX #i22 AR |, My si S ath 2. 77 L7E DISCHARGE_CONFIG #f7 a8+
AR HLYR A AR F SO Th

« 1E ( M INITIALIZE JRZSBL STBY RZES ) #HEN ACTIVE RS FHI 205, TWHERCE ] | 128482
{F 2 FH B B YRR, DABE St BT

o WA 12C AR T HEIERL , WA SEREHAT A JEBCE |, (B80S 5 R T SCG BIMER A4 2 )5 H HIR
o

o ZH A% EEPROM I , HE HETERSEEN OFF IRASH Z AL,

* AbF INITIALIZE R 2 ( fEE AR B 12C-OFF iR ) i, AR E . R - R 2R/ Bea )
e, AT e S Wr L 1)

LDO kb

+ TPS65219-Q1 &4l LDO %t FRR . S R BRI s S B H T INT_MASK_LDOS {745+
LDOx_UV_MASK . B A1 INT_MASK_BUCKS #f7#sH MASK_EFFECT {7 C & . R A Bk , s

K78 INT_SOURCE 217 %1% INT_LDO_1_2 IS_SET 8¢ INT_LDO_3_4_IS_SET fii , 37
INT_LDO_1_2 5 INT_LDO_3_4 #7481 & LDOx_UV fi.

TE L EFE ) (LR aiE )i VSEL_SD 51 ek 12C fd ik ) , SFEASEBRR BRI |, FERE
T4 58 1 IS IS IR B ASE N

W SEEZE (M INITIALIZE 8% STBY RZS ) #EA ACTIVE R 25 HIF 51 IR S % B UV A8 BEG , J0
HL 1) 18 24 B R B 45 DR B R 46 .

WERARAHAE ACTIVE RZEL STBY R FATINEI R e H UV ARBEBRl , MWW 75152/ E 3. OC il A ny
J3 Wiz o

L)

W% LDO ft & 55 i (e LSW A=t |, UARSZEE UV AR .

* TPS65219-Q1 £ LDO frth L F ik il . ik PMIC Al 2Ibif i A toeeLimeH_oc.short 2K
toecLITeH_ o _long ( FJifiY OC_DEGL_CONFIG #if7#H1f) EN_LONG_DEGL_FOR_OC_LDOXx %} /> B
AL E  AOEH T ETHS ) |, iZa8E47E INT_SOURCE #7281 & INT_LDO 1 2 IS_SET &k
INT_LDO_3 4 IS_SET fif , J##£ INT_LDO_1_2 5 INT_LDO_3_4 %178 $ % & LDOx_OC 7. AZFMi (ke
TRBKG ST R 42

A2 R R R (I BiE I D) # VSEL_SD 51kt 12C dr &bk ), IR BIERE R R R
SE RN o

WIERAE (M INITIALIZE ARF&EL STBY RZ ) #EA ACTIVE RS BIFFIMAE R A m | 82 7 RI2EH 52 5200
() FLYE LA 2 RIS BR 285 SR N S S i Fe 81 o

WIRAE ACTIVE IRZSEL STBY MR R AR AR , ##F 2 S BN EE I S22 ) je YR B R sh T s 7 571

OC KM ASTTBEIRE , (H BT ki (]2 AT AL B 1. 5B 2@ toecLiten_oc_shorte FI I 3 AT e 22 el
LA B KR S I

« TPS65219-Q1 &4l LDO it b ffyieith s (SCG) k. XHGIE] SCG FHAF: 1 s M A& TE INT_SOURCE %F
st E INT_LDO_1 2 IS SET 8 INT_LDO_3_4 IS SET fii , LA&%7E INT_LDO_1_2 2747 aeak
INT_LDO_3_4 Ziffas X & LDOX_SCG fii. SZEM HIEHT BIM2A R o 88 1F 250 Fp L AT 1%
# % INITIALIZE RES.

SCG #s A AT B e o
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EAREH T R B, S RAT S THRS SCG kil

PASSVRIZ IR PR TT 2] SCG BI{E AL

TPS65219-Q1 £l LDO #inH b pysk R & (RV) i, X RV SRR R B ZTE INT_SOURCE 77 {748
i E INT_RV_IS_SET fPAKAE INT_RV #iffds i & LDOX_RV £, RV kil Aw] Bl , H AT U
INT_MASK_WARM %72 HH 1) MASK_INT_FOR_RV N BIEH 4 RECE nINT M. TeEER#k , 7%
¥4 % & LDOX_RV #ri& ,\ﬁﬂﬁm NINT B 4 % & INT_RV_IS_SET 1. ke s i 0] I8 E IR A 5%
8t E e ) 281 B 4 A7 25
- W ERFE INITIALIZE 4):*? ON i R WIS I 25k A o, PMIC M4 b o3 B8 E R4 e
INITIALIZE JRZS . WURKGIE] RV 444 (I A#EE 4ms % 5ms |, #fh4#% & LDOx_RV fii , {H % RV %
PAFTE |, LS IREETE INITIALIZE IRFS . W5 RV KA HEAFTE , HFH ON WERMRE 2L, SRR
ACTIVE IR%.

- IR B, ACTIVE_TO_STANDBY 5 STANDBY _TO_ACTIVE J# 51 )k I 51 5% 4% fi &
ok, B E W,

- WURAEERIB L STBY ARASHAMR |, 234 IFILE STBY R A 1) e 22 F AT AT s b ok 4 S e
80ms , #eff& % INITIALIZE RS . iz FF4E 4ms £ 5ms {H/>F 80ms , #fF& W E
LDOx_RV fi.

- IR EE EH . ACTIVE_TO_STANDBY 5 STANDBY _TO_ACTIVE & 51 ) k6 1) 5% 4% fi &
Sk, BS W,

- WUERZHEAE 12C ST IEPIAT EN ar SR 25 R L E |, WS STEPSEE LDOX_RV f7 , HASRAIR
S,

LDO A et #hfe s . X5 1 = M HUR T INT_MASK_BUCKS % A7 2% FH A B

SENSOR_x_WARM_MASK fiifil MASK_EFFECT {7 fIFCE . R AL EATR L Twarm Rising ELAH

B , #31F237F INT_SOURCE %77 # % & INT_SYSTEM_IS_SET fiiJf7f INT_SYSTEM # 7 ashi% &

SENSOR_x_WARM 7. i Rk G A6 B I Trot Rising » e #eas D AR HIUR 5 K H 2¢ 42 T AR

o b2 r R A A R W | 3R/ INT_SOURCE 27774 h % B INT_SYSTEM_IS_SET fii -7

INT_SYSTEM 2 /785 & & SENSOR_x_HOT f7. — IS Tywarm Faling BRI LA ( BU7E T_WARM 4

FEMIEITE I KT Thot_Faling BIfE ) , TPS65219-Q1 & HaKE . _HOT LLORFF i BRI 75 El L 5 A

“17 REE. HOT KA B -

, W31

, P31

#+ 6-2. LDO #ril R E

LDOx_ VSET [13# |LDOx_VSET [—3#]|LDOx_ VSET [1-73i# | VOUT ( LDO1 Al VOUT ( LDO1 # VOUT ( LDO3 FI
] 1] LDO2. LDO #x ) |LDO2, 3i#iz) |LDO4. LDO #=)
v1 vl vl

0 000000 00 0.60 ey 1.20

1 000001 01 0.65 ey 1.20

2 000010 02 0.70 ey 1.20

3 000011 03 0.75 ey 1.20

4 000100 04 0.80 ey 1.20

5 000101 05 0.85 8y 1.20

6 000110 06 0.90 NG 1.20

7 000111 07 0.95 ey 1.20

8 001000 08 1.00 ey 1.20

9 001001 09 1.05 ey 1.20

10 001010 0A 1.10 ey 1.20

1 001011 0B 1.15 ey 1.20

12 001100 0C 1.20 ey 1.20

13 001101 0D 1.25 8y 1.25

14 001110 OE 1.30 e 1.30
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% 6-2. LDO i HERE (%)

LDOx_ VSET [13 |LDOx_VSET [—fl] [LDOx_ VSET [+ [VOUT ( LDO1 Al VOUT ( LDO1 # VOUT ( LDO3 FI
#1] ] LDO2. LDO # ) |LDO2, s5##X) |LDO4. LDO & )
vl vl vl
15 001111 OF 1.35 1R 1.35
16 010000 10 1.40 R 1.40
17 010001 1" 1.45 R 1.45
18 010010 12 1.50 1.50 1.50
19 010011 13 1.55 1.55 1.55
20 010100 14 1.60 1.60 1.60
21 010101 15 1.65 1.65 1.65
22 010110 16 1.70 1.70 1.70
23 010111 17 1.75 1.75 1.75
24 011000 18 1.80 1.80 1.80
25 011001 19 1.85 1.85 1.85
26 011010 1A 1.90 1.90 1.90
27 011011 1B 1.95 1.95 1.95
28 011100 1C 2.00 2.00 2.00
29 011101 1D 2.05 2.05 2.05
30 011110 1E 2.10 2.10 2.10
31 011111 1F 2.15 2.15 2.15
32 100000 20 2.20 2.20 2.20
33 100001 21 2.25 2.25 2.25
34 100010 22 2.30 2.30 2.30
35 100011 23 2.35 2.35 2.35
36 100100 24 2.40 240 240
37 100101 25 245 245 2.45
38 100110 26 2.50 2.50 2.50
39 100111 27 2.55 2.55 2.55
40 101000 28 2.60 2.60 2.60
41 101001 29 2.65 2.65 2.65
42 101010 2A 2.70 2.70 2.70
43 101011 2B 2.75 2.75 2.75
44 101100 2C 2.80 2.80 2.80
45 101101 2D 2.85 2.85 2.85
46 101110 2E 2.90 2.90 2.90
47 101111 2F 2.95 2.95 2.95
48 110000 30 3.00 3.00 3.00
49 110001 31 3.05 3.05 3.05
50 110010 32 3.10 3.10 3.10
51 110011 33 3.15 3.15 3.15
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% 6-2. LDO i HERE (%)

LDOx_ VSET [13# |LDOx_VSET [—3##l] | LDOx_ VSET [1-73i# | VOUT ( LDO1 Al VOUT ( LDO1 I VOUT ( LDO3 M

#1] ] LDO2. LDO # ) |LDO2, s5##X) |LDO4. LDO & )
vi vl vl

52 110100 34 3.20 3.20 3.20

53 110101 35 3.25 3.25 3.25

54 110110 36 3.30 3.30 3.30

55 110111 37 3.35 3.35 3.30

56 111000 38 3.40 3.40 3.30

57 111001 39 3.40 3.40 3.30

58 111010 3A 3.40 3.40 3.30

59 111011 3B 3.40 3.40 3.30

60 111100 3C 3.40 3.40 3.30

61 111101 3D 3.40 3.40 3.30

62 111110 3E 3.40 3.40 3.30

63 11111 3F 3.40 3.40 3.30

6.3.7 #1475/ (nINT)

EEATE nINT 518 4 Bk T2 5 % B T AR INT_SOURCE #3i& , LA INT_MASK BUCKS 4%
MASK_EFFECT it . WHREE 7 —ANmEZMhE |, nINT 5| HISH R , JF HAEIE DT X s E 5 A
“17 SRIEBRIX S bR B G A MR BON B T TR, ST LR VIO BUER RIS, nINT 5] A g #h
7£ ACTIVE 8¢ STBY JIRZE T , nINT 5] AT S 4F BRI 00 A (5 58 A EALACEE RS . &4 1C R A il
HOE , BT INT ZRA7 s TP I B AN R W7, FF B B B SRS AR . SR8 45 2 INITIALIZE R
A, nINT SIS RAR |, T HE H OFF iR A& 1, 362 e fi 2 48 2 it

AR BEANFRAFAE , TR HEREALHAT WIC (BN “17 LUBER ) o Bhar I8 v nINT SR (R B 25 A
RE) .

UR RS ATIIRATAE , AR ALK PR FFBEERZS |, IF HINT 51 BRRE REFR

AT LAFE INT_MASK_UV a7 8% b 50 B diche > LT UV . ki as vl LLisid MASK_CONFIG % 745

f{) SENSOR _x_ WARM_MASK Hjh 5tilz. UV F1 WARM [ 5 ifi % S 1 MASK_CONFIG % 17 #% 1 1)
MASK_EFFECT f74: @& L.

RV B nINT < i H MASK_CONFIG Z 47 #%H ] MASK_INT_FOR_RV £ 45 5E X -

« 00b = IREZAL , T nINT M, KK ENL
« 01b = EIREAM , L nINT &, &E T
« 10b = RS , nINT N, BE TAL (5 11b MHIF )
o 1Mb = BIREBMN , nINT b, &E T4 (5 100 MHIF )

/J\AD
B o 4n dsAF B8R Gt R A . i Rl it 12C A S AT BR , /EF#E) INITIALIZE RS | Bk AL
HEE AT EEPROM ERIME. A2TEER S 12C FricE Jy SD ke i) i AR X N2 o

5 SN WA ELAE R — UL LBk OC A1 UV A&l .
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6.3.8 PWM/PFM FILZ)# %= (MODE/STBY)

TPS65219-Q1 it 12C 4| uif it MODE/STBY 5l SZ# K sh#E i . it MFP_2 CONFIG ZFf7#s i
MODE_STBY_CONFIG fi #%& & 5l W i fic & . 7 L@ ik 5 X MFP_1_CONFIG 7 {7 8 *+ 1
MODE_STBY_POLARITY fikfc H b5l Mrst:. LdE , A ESR R E . 2 a8k MODE/RESET &
MODE/STBY [t & 5 MODE. 5 ###5it & 5 MODE , N1k 4% FH MODE/RESET , ifii Zli% MODE/STBY .

MODE/STBY & & “MODE” :

o WIRECEN “MODE” |, N 5| BERAS w7 B P 4 e 2% 1T i IR BRAIE FH T HE ] e AR a2

o BRI TR RRSIN A toeLimen vee 23 BRI FEE AR AR EN PWM B0 ( 5 H0EHIRTER ) o K L5
BONIR SR AT LB R T 2e HE N PFM #5350, 35N PFM FIA PEM B H i g s i dss il . e —A 51 i
( MODE/STBY & MODE/RESET ) it & )y “MODE” .

o WATLLEEE AN MFP_1_CONFIG 21781 () MODE_I2C_CTRL firk# i [ 3 PFM/5%H] PWM 6.

* MODE B A e FECRE 4t .

o FEEABEEEE — MR R RS MODE 2 |, AFE R 5 S B iiA 2 A %K.

MODE/STBY EtE’A “STBY”

o SRS ISR A toeeLmen mrp & EFFRITTE STBY_1_CONFIG 5 STBY_2_CONFIG Zf {7t ik
R HEIRS . K e 51 B R TR B O BT ik ) R AT S8 T TS

o WRAE STBY RAHAM SCRE 12C @5 , WA AT LLUER 5 AN MFP_CTRL #7411 STBY_I2C_CTRL i k4%
HIHEAFR ) STBY IR KHEH

o MEEX , BE N “STBY” (1 MODE/STBY 5| AR LSt > SEUR A H#e .

o B EE W, B4 EHLLEN ACTIVE dRAS . 28H{XAEREN ACTIVE IRAJE A 26 STBY 3l
RSB 12C Ay A AE H M

MODE/STBY EtE & “MODE 1l STBY” :

o %5 HATECE N [FIB$T MODE A1 STBY i

o oL 5] RS R I topaLiton mrp 23 €T RII7E STBY_1_CONFIG B STBY_2_CONFIG & {7 # ik 4%
KRR, R VFEN A3 PFM #E30 ( AUE A THER e R ) o F 5| B N TE 802 B O ATk i
IR T PP |, FRomm R R R 25 3k N SR PWM #5520, ML E 75 oA % E

o NS AN MFP_CTRL 27281 STBY_12C_CTRL fizsk A #E AFIR H STBY RZA (s #e ( B 27E
STBY RAMAE L EF 12C 15 ) |, W5 E#d 5 A MFP_1_CONFIG %1743 11 f#) MODE_I2C_CTRL 7k #
AT MODE % 4.

o MR¥EE X, BLE N “MODE #1 STBY” ) MODE/MODE 3| i 138 A 1 Sz 2 S HUR A He

o BRNIEWLR , STBY & B ALK HZIGZEI I , EERMF SR BB £ BEEsy — EdEn | b
i FL YR ) MODE S22, AXAERIS e fE B A 2 A2 28 RIMSEAE AR R ATA] ((INITIALIZE #4652
ACTIVE A4 ) , RGithaxt STBY 5 ik H AR A B Bedr A 1F Y SON o

HAAE NS A 12C frd HAHE.
% 6-3. MODE/STBY 2 B

5| BE4AFR 5| AL B 5] RaAR 5 RRA 12C i) SREN
(MODE_STBY_CON |(MODE_STBY_POL | ( B[ ) (MODE_I2C_CTRL)
FIG) ARITY)
MODE/STBY MODE x x 1h 33t PWM
MODE/STBY MODE Oh L oh FI5h PFM
MODE/STBY MODE Oh H Oh 35t PWM
MODE/STBY MODE 1h L oh 8 PWM
MODE/STBY MODE 1h H Oh ElZh PFM
MODE/STBY STBY 0 L x STBY
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# 6-3. MODE/STBY FiL B ( 4%)

5| 22 R 5| ML & 5] IR A 5| R 12C #= 1 ZREH
(MODE_STBY_CON |(MODE_STBY_POL | ( Ez[ ) (MODE_|2C_CTRL)
FIG) ARITY)
MODE/STBY STBY 0 H X ACTIVE
MODE/STBY STBY 1 L x ACTIVE
MODE/STBY STBY 1 H x STBY

6.3.9 PWM/PFM FIE 1 (MODE/RESET)

B 5] AT DARC B N % /8 MODE 51 ( R MODE/STBY fd# & STBY IhfE ) sk RESET 5l it
MFP_2_CONFIG %172+ i MODE_RESET_CONFIG {7 ki # 5| I ic & . A LB S AN MFP_1_CONFIG
745 ) MODE_RESET_POLARITY {7 KAC &AL 5l Bkt . EHE , AMEE SRR E . R 8% MODE/
RESET # MODE/STBY Ai#  MODE. i+ &% & v MODE , NIk %k H MODE/RESET , ifi Z.Hi%
MODE/STBY.

MODE/RESET Fic B4 “MODE” :

o WRACEN “MODE” |, NG| BRRAS e sE e e S e 1 FF O . bl B 0000 F T [ e e s =

S5 ) SRR RS Hﬂﬁwu‘ toeGLITCH MFp 22 SR i [ A i 382N PWM A5 5X ( %ﬁ%‘a%ﬁ%a‘é) ¥ k51
BRSSP R L R AR R B RN PFM £, N PFM R PFM B H B f i sl . H et — A5
( MODE/STBY & MODE/RESET ) Kt & & “MODE” .

o AT LLER S N MFP_1_CONFIG {724 ) MODE_I2C_CTRL £ k4% H 51 PFM/35: ] PWM [k .

* MODE Mo FHCRE et .

o TEEANMEIRFER 2 — BRI BRI YRS ) MODE B8, ATERHE 58 U5 B A 2 AR K

MODE/RESET Fit &% “RESET” :
* fE RESET BCE , Sl XA BUR | (R4 22 N Fr R ket 18] . BRIk, D035 tt 51 BRI 51 R AR R e it
tDEGLITCH_RESET S REREEAL
o BRUBSLT , K RESET BEORJEAKL , 1 HAUY#R AT ACTIVE IRZS . STBY ARASEAEIX PIFUIR A 2 7]
W, A et 5] e 12C ki RESET m*
« TPS65219-Q1 S #E 7 akA E 7. it MFP_2_CONFIG 2777/ WARM_COLD_RESET_CONFIG fi;
AT A
- INERECE A ST, BT W B B 3 3 2] INITIALIZE SIRZS . SR)5 , BN EEPROM |, HLJE#L
TEIER FRFH R R L, AT W B H OFF 1k, $UTARM&TE
POWER_UP_STATUS REG % #7411 B COLD_RESET_ISSUED 7. i H A7 (M8 7T LA SRIB BE 2 75
PAT TAEN. il 12C 2@l 5| AR HE M dr 4, MW EZA . nINT 51 JIASIE T I AT
Y. 5N WIC BKiZfiE%E.
- GRECE N AIEAL , ATA R IRV R R ERES |, (A SCRFSNAS BR AR A R FRYR B A R R S A
NIAEHEE. BRI, Ui ESE M LS 3hE - BUCK1_VSET. BUCK2 VSET. BUCK3_VSET.
LDO1_VSET. LDO2_VSET. LDO1_BYP_CONFIG. LDO2_BYP_CONFIG # VSEL_SD_I2C_CTRL.

P& R [F AR R I T HAl A, M RFFHCAEDIRES . 140, LDOx_LSW_CONFIG.
BUCKx_BW_SEL. BUCKx_UV_THR_SEL #1 MFP_1_CONFIG #7283 e AR R &= AL,

WS ToVEE i VSEL_SD 5l i 4. #Aidul - B R AN, anik VSEL_SD 51l & 1.8V LDO
B, XA UK — BR A L
o WALLUER A MFP_CTRL %7244 5 X WARM_RESET 12C_CTRL 5{ COLD_RESET |2C_CTRL fi kil %
=R
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&
KWk R OFF ERICeF RESET K. @R —4 RESET 53R E5H A —/ kWi fEsk OFF 153K A
BFRAE , 2RESHEN INITIALIZE RS , HEE—/NHH0 ON iEK kG50 .

AE ACTIVE RAS . STBY ARZ L X PHANIRAS A ) e 3 1 51 sk 12C K R AT K .

A NS A 12C fr 4 HEAE %
#* 6-4. MODE/RESET it B

51 B AR 5 AL E 51 R e SR 12C F=i SRR
(MODE_RESET_CO |(MODE_RESET_POL | ( EzE [ ) (MODE_I2C_CTRL)
NFIG) ARITY)
MODE/RESET MODE* x X 1h 3 PWM
MODE/RESET MODE* Oh L oh % PFM
MODE/RESET MODE* oh H Oh 35 PWM
MODE/RESET MODE* 1h L oh 254 PWM
MODE/RESET MODE* 1h H Oh FIZh PFM
MODE/RESET RESET 0 L X RESET
MODE/RESET RESET 0 H x ERIET
MODE/RESET RESET 1 L x EHIET
MODE/RESET RESET 1 H X RESET

% MODE/RESET 1 MODE/STBY ¥l &N “MODE” , Il MODE 3%i/i[#] * %7~ MODE/RESET 5| {4t |
A AR ER RO AH B 5] i MODE/RESET .

6.3.10 # 4 # 5/ (VSEL_SD/VSEL_DDR)
US| R T EE T MFP_1_CONFIG th VSEL_DDR_SD Kt H .

AL E N VSEL_SD i, MFP_1_CONFIG 7 f7#% i) VSEL_RAIL {74 LDO1 =k LDO2 f 5] %I, )5
S E .

VSEL_SD/VSEL_DDR K E A “VSEL_SD” : SD £ 10 #%# :

A LLEE 5 N MFP_1_CONFIG 2 /7#% 1) VSEL_SD_POLARITY 73K & 51 BIRIR L . )30 5] 2 0502 fr ik

LDO Hy%m b sk |, {8 HAE R 4w A% () 1.8V A1 LDOx_VOUT i & (H i B2 (Al 4. %FT SD £ 10 HiF ,
LDOx_VOUT % 4ifit B A 3.3V. VSEL_SD MRA A A L 5 AR tR A e .

/J\AD
7E SD RECEH |, %/ AR E 51 I IR IS 5, LAME LDO 7£ )5 shirf 424 3.3V HiJk.

+ VSEL_SD/VSEL_DDR FtE°~ “VSEL_DDR” :

1 5] I+ e 2% BUCKS % e B ¥ B A 1.35V (DDR3LY) |, fi1i% 51 225 2% BUCKS3 % HY B 5 %
BN 1.2V ( DDR4 , LP-DDR3 , #4r LP-DDR2 ) , ¥ 1% 5| ¥ NI 7<% Buck3d Wit BIE & & N
BUCK3_VOUT i &t f k. X T LP-DDR4 , BUCK3_VOUT AZiEE A 1.1V,

/J\AD
SEDh e R E AT RS |, IF HAEBAT WIE AR
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I
BT 12C w42 P)# SD RMiEE LDO HEH , Fth 72 34t SD + 10 MK LDO it &
VSEL_RAIL. #15i%5| Jfc & VSEL_DDR , ] VSEL_SD_POLARITY fi7 4%
TRERT EHAE.
% 6-5. VSEL_SD/VSEL_DDR ¢ & %5
B HRE 3l Rt R 3 R 12C HREH
(VSEL_DDR_SD) |(VSEL_SD_POLARITY) |[(VSEL_RAIL) (JR3EAE ) (VSEL_SD_I2C_
CTRL)
DDR ANEH 0=LDO1 L Oh : LDOx = 1.8V |BUCK3 = Buck3_VSET
1=LD02 1h : LDOx =
(12C £l ) LDOx_VSET
DDR A& F 0=LDO1 FF % Oh : LDOx = 1.8V |BUCK3 = 1.2V
1=LDO2 1h : LDOx =
(12C #HIFTH ) LDOx_VSET
DDR AN H 0=LDO1 H Oh : LDOx = 1.8V |BUCK3 = 1.35
1=LD02 1h : LDOx =
(12C #HIFTF ) LDOx_VSET
SD 0 0=LDO1 L X LDO1 =1.8V
SD 0 0=LDO1 H X LDO1 = LDO1_VSET
SD 1 0=LDO1 L X LDO1 = LDO1_VSET
SD 1 0=LDO1 H X LDO1 =1.8V
SD 0 1=LD02 L X LDO2 = 1.8V
SD 0 1=LD02 H X LDO2 = LDO2_VSET
SD 1 1=LD02 L X LDO2 = LDO2_VSET
SD 1 1=LD02 H X LDO2 = 1.8V

6.3.11 F/H A Bt (GPO1. GPO2 FIGPIO )
GPO1 1 GPO2 5| fHliH 4 it & kit -

GPIO Sl A/t , HIEZ PMIC F & 6 HHm A ThEe -

i) MFP_CTRL %47 %% 1 ) GPIO_STATUS {7 REEHUIRAS
GPIO 5| J#if) /0 i & i MFP_1_CONFIG ZF 7% ) MULTI_DEVICE_ENABLE 1 5¢ i

U R E g X e 5 AT TR A R ELHE T . GP(1)O T LA S AR R A sl I 12C B BE TR, 7
%2 1F GENERAL_CONFIG #7785 N GPOx_EN = GPIO_EN f7. %% , GPO ¥ RBON m H .

FENEL BRI | IR EFS L TPS65219-Q1 , WM GPIO it

Tre ARUEAER , W2 “Z PMIC 217" #7).
XL R AN T B

fER PMIC BCE %5 W] /RSt . "I LLIE

ARBAR | 152 5 R
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6.3.12 5 I2C #2390

TPS65219-Q1 [HERIN 12C1 7 £ feff ik % B Jy 0x30 ( — | 0b0110000 ) , {H AT LLARYE 75 ZaT 5 ok |, Hildnsx
% PMIC iE1T.

L@ 5 12C AW FED 8 47 8 1RV In) 2340 b i vl e B D RE RN 25 A7 2% o 1% W S48 PR 78 2 o 2 1 AR S B B s 2R 1)
B 2 AV HEAT RS o AR L 2R AT B 2k (SDA) FIER AT I B2k (SCL). 2k b A B3 el — A
ME— il | FERRYE R A R R AT B SCL Sk 78 MiaH23 8k H hr. SCL A1 SDA ZR N 7544 H 7E LR 1% 11
FEALTCE — A Ehr A, BIMEAE B R S N AR . 2 VIO Dy 3.3V 5k 1.8V K, TPS65219-Q1 S H##bx
MR (100kHz). PR B (400kHZz) FlEPLE L (1MHZ).

6.3.12.1 A Hie:

FEIBRE 5 (SCL) e i F3011H) , SDA £k BB b RS AR E » HAg il , AT AR B 5 5 MR T I 4 g

BHAR LIRS
| | | | |
| | | | |
| | | | |
I | | | I
| | | | |
| | | | |
o DE
l l l l |
: data : data : data : data : data
I change ! valid I change ! valid I change
" allowed ' " allowed ! allowed
& 6-5. HiEE B R
6.3.12.2 B FF L4

WA 12C M IR BB RS 1L AEXT 12C SRR RIS T 20 2. R Bl E O SCL 13
ST SDA {55 M R B AT o 45 1R S8R E O SCL {5 5 i LTI SDA {5 5 MR- P54t
B HF . 12C Fibl 3 AR 2 A R SRS 1SR

__h [\ /_E__

____\—/_i__

SCL |
L S _ L P_
START STOP
Condition Condition

&l 6-6. J3 B AL 75

12C B ERAE SR B AT 2 JE WAL TR | TR IR S AT R AN TS RDRES o 12C Fihi) 2% 2300 T LAY Bedi A%
B 0 ) A P R R B . SR BRI RS B AR A FE TR T T A SR . 1] 6-7 SRR T 12C FRA ALk SDA Al
SCL 5 5. ARMFHE , S5 #Y .
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~ = I il
P teur
S U . S
L e | - [ ! |
tipa—»! e— —>ije— oL ! ! lle——pi tHD:sTA 11 ton —o |
] e T e B o
| | | - ! | S
_'*l. n y‘\: N T V HEE
Sk | A A/ B W (.
| I | ! ! | H
[ T hosTA - _’:t — | | tsusma —» | :<—| tsussto —>| | :41— |
| | HIGH | |
| | thppaTr —»1 14— | :‘_ [ | [ | |
|_S_| _’{SU;DAT RS LP| LS,
START REPEATED STOP START
START

& 6-7. 5 12C AN F

6.3.12.3 EHE

JEALE SDA £ EMRAF T LARA 8 ALK , Bt mA b (MSB). &l 717 2 5 B — ML
B P de s F2E S AR SC I Bkt Pl as @ F S AE R AN Bk o I IRDRE 7S SDA 28 (R ) o izas
FEER 9 /NI Bk 1 R) K SDA Libiflk , ol AU EIREA 71 5 A A -

FEREPF A BT — A oh . il SR as 2 i iloas it |, B AUEE AN ( ZE A ) I HFRa o
B Ja — AT R A RO SRR B AR . M AE A A YRS BN Bk R ( R R ), (BRI
SDA %

TERNGIEZ G, BRI B R IE— G bl . bk B 7 ALKz | JEERES 8 £, RPEUE 7 mifr
(EBEEAN ) o X FZE 8 1, 0 Ron B A, 1 R 38 2 Dy iR L h 5B &7 5 3
AR BE N B Frik A A7 38 P EdE . 18 6-8 SR T #HFHblE 110000-Bin = 60Hex 7R Bl Ak .

MSB LSB
1 1 0 0 0 0 0 R/W
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
e I°C Address (chip address) >
& 6-8. il B% Ak

S'I;ART ACI)K ACIZK A(IZK S'II'OP
|
|

X 12C_ID[7:1] I ADDR[7:0] XIX WDATA[7:0] Xi XSTOP

K 6-9. /i CRC ) 12C BAEH
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REPEATED sToP

START ACK ACK START ACK NCK |

|
—
I 12c_ID[7:1] “ ADDR[7:0] XIX:X 12C_ID[7:1] m RDATA[7:0] | STOP
X 1 a 1 1 1 1 1 XI x

& 6-10. A CRC [ 12C ZEUE
6.4 A DhREA

OFF

Outputs OFF From any state: ON_Requests:
VSYS < VSYSpor_Faling || (PB= Tow’ for t > 1 )l
Monitors off < VDD1P8 fault (EN = ‘high’)PITLON
RSTOUT i i .
" nINT =0’ (immediate shut down) (VSENSE > Vysense && EN = ‘high’)

OFF_Requests:

VSYS > VSYSpor rising & (PB= (lg"’\\" 105;;’;775,0#) Il
1VDD1P8 faul =
o et (VSENSE < Viysense) ||
(RESET = ‘low’) |

INITIALIZE (OFF-request by 12C)

Outputs OFF

From any state or

during transitions: SD Faults:
(OFF_Request) || .

Monitors off 2 (RESET = low) " (VSYSSC>GV_S:§OVP) Il
nRSTOUT (SD-fault) " (( v ) ')’Illl
nINT =Fault- & Mask- (seq:l:gcTir;q1q)¢>wn) (WARM = 1))
dei;;e\‘?lgem (immediate shut-down) (5%:;: 11)’)||||
is present (RV._SD =) |
(TIMEOUT = ‘1)

("’ unless masked)

Changes to the following bits or pins do not
(necessarily) cause a state-transition:
MODE, VSEL_SD/VSEL_DDR, enabling or

Configuration dependent
(ON_Request) &

(SD_fault) & TIMEOUT disabling of rails
all rails discharged (sequencing down
(sequencing up) remaining active rails)

TIMEOUT
(sequencing down)

ISTBY-request (polarity configurable) STBY
TIMEOUT ACTIVE (sequencing up select rails)

(sequencing down) Outputs ON Selected

Outputs ON
All Monitors on .

nRSTOUT All Monltors_c:n’,

nINT = nRSTI?‘L_lJ_‘I'_— 1
Fault- & Mask- Fault. & Mask.

dependent dependent

STBY-request (polarity configurable)
(sequencing down select rails)

1) in case of a RESET or a SD-fault, the device transitions from INITIALIZE state to the ACTIVE state without a new
Push-button-ON_Request. In EN or VSENSE configuration, the ON-request must still be valid to transition to ACTIVE state.

2) If INITIALIZE state was entered due to a Thermal-Shut-Down, the temperature monitors remain active until the
temperature on all sensors fell below Tyarm threshold. Thermal-Shut-Down causes immediate shut-shutdown,
no sequencing down

& 6-11. R&E
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6.4.1 Z/7HE

6.4.1.1 OFF k&

7t OFF IRE&F , PMIC A E . 2 AR IR BN FVREIS AT A . Wik VSYS it VSYS_POR HIEHW
#B 1.8V HLJEHL (VDD1P8) fRIFFHIRAS |, WEs {4t N INITIALIZE HRZS .

6.4.1.2 INITIALIZE R%

7E INITIALIZE IRE T , BT JUANH T W4 EN/PB/VSENSE i AR HLERAL | #efhse 46 . M43t INITIALIZE
IREE , PMIC #5&3 Bk eS|, IS8 N 3L EEPROM ZRiAME . 12C MBS 0%,

ARATAT— A HAL 25 5 T Twarm_Rising B, I LA WARM A0, UHEA INITIALIZE SR

EEPROM fn# K47 % 2.3ms. X35 EEPROM fn# /5 , JF H A IR 2] Veyckx sce_tH B
Vipox sce tH BUELA T , A BT LRFFAI.

wHE M OFF RZA# AN INITIALIZE IRE , K X E POWER_UP_STATUS REG % 17 @ 1 19 1
POWER_UP_FROM_OFF , FH ¥ BIRZ , HEIKH write-1-clear Jyil. 2 LA T LU 2 INITIALIZE AR 2
Je N OFF IRZASHEANR | b2 BT ¢ R s OFF 3K #E N [

7E INITIALIZE RZE R, nINT 5] RS R T 2 BAAEMEE | DGR BBl 7B nINT 8. 1R ALF7E i fE
BRI TR nINT e, 3R H AT B0 VIO HERT A, nINT 5] BB .

2N INITIALIZE R4 3] ACTIVE R3S , LARAELLT ON iER2 — :
o EN#AJN “@EsF” (45 EN/PB/VSENSE it ® A “EN” 5 “VSENSE” )
* PB A AL A A N T 208 teg on_sLow EX tee_oN_FasT ( 215 EN/PB/VSENSE &y “PB” )

g 25
LM ACTIVE 5{ STBY RZA#EN INITIALIZE JRZR , DISCHARGE_CONFIG % A7 23 4 B M E Az
WG . M OFF RN INITIALIZE ARFSH , 2 n% EEPROM W28, Wit b5 3Rl B K A AR
th, WHeS RAEANFKEITAN , BAAEBRET INITIALIZE JRZE 2 M OFF RSN |, B2 M ACTIVE/
STBY JREHEAK.

6.4.1.3 BITRE

ACTIVE JRE 2 RS E s ST IR TAEB . Arf O 8 B E8 #28 /0 LDO ¥ aT IE #8473l id@id 12C
PO T . MEREA S, WA E W, PMIC #& R H ek & R . Bk STBY 5l &
NEHSF A EGE 12C /4, AT LB STBY RGN ACTIVE RS, ARFLEE | 152 STBY RE
ULEH . B E| STBY , U4i5a| 3 E STBY 5l |, 5 4 41H MFP_CTRL % f7# ] STBY_I2C_CTRL &
12C % .

FEHEAE] INITIALIZE JRZS , B40UkA L OFF_Request 2 — :

« ENHIAN “fGHSF” (41 EN/PB/VSENSE Bt & A “EN” B( “VSENSE” )

PB S AR 2 /D teg_opr ( 41 EN/PB/VSENSE L&l “PB” )
KT 12C OFF %k

WRAE ACTIVE IRE T R A <K% (SD_Fault) , TPS65219-Q1 £ 5E [7 5% A Rk i 35 #54: 3] INITIALIZE IR
Ao EBAHH Push-button-ON_Request IIIHHL T, #fF 42 ACTIVE R4, #£ EN 8( VSENSE BL&E
ON 1 R0 304 Re e 4~ ACTIVE IRZ

6.4.1.4 STBY k&

STBY JRZEZ —FERIIFEIE T , H T XRRARFHLIIEE. WRECE N “STBY” |, A LLidEik MODE/STBY
SlHENZA A, WA bhd W MFP_CTRL ZF /743 H i STBY_I12C_CTRL fii k1% 12C iy 4 Kt N iz, @
W, BT HRET SoC B M IEMAL , RES0 BHIEFER AL T OFF R4 . ATRATE STBY_1_CONFIG A
STBY_2_CONFIG % f7-#5 H L B W L& YR E7E STBY AR T W H.
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W Rea#r T H ¢ R (UV). kiR (SCG) Aidift (OC) kil & (WARM) FIFAKIET (TSD/HOT) fiff
BATIRE.

mE STBY B ALAEFEE] 12C 14, SN ACTIVE R (A2 VIO BIEMRFFIZATIRE ) o B3I
STBY JR&F| ACTIVE IREHIFHIZHT , XM R IR IR A . SRR AEAE 80ms WS iZ#ERAE | gt 2 it
NEBIPIRDL | HE#e 3] INITIALIZE R3&. #4F27E INT_TIMEOUT_RV_SD #if##s i & TIMEOUT fi7 |, ib&x X
B EOCH ) IR RS

BEANFRH STBY R FF 5 Wr sl b e ZIAR R . Bkid fRF STBY RS HIHIEHL |, (EA S HATH & H K
8

/J\AD
P CIE BN INITIALIZE REF452] STBY IRES , wdistit X ACTIVE RE&.

/J\AD
AL ACTIVE IRZ N g A B IRHLA RETE STBY R FRFFEH . TIETE STBY & N8 Jeaidk
M JEH . STBY R& T MG sh Z R X LDOx_EN/BUCKx_EN F1 LDOx_STBY_EN/
BUCKx_STBY_EN 1T AND Z#iz .

/J\AD
ANEIEE 12C i 4 5SS IEAEREAT B SR R ) 2 A7 4% !

TEFF UG43 INITIALIZE RRZS S5 , A5 NVM CRFIIALIEZ) 80us K TGIEV 1Al

6.4.1.5 &AL H

A

TPS65219-Q1 $2 & A G . BRIATEDLT |, I X a2 SEGE Pl . Hd—e g ul i , JF Hxt
5 iz 5 o ) S A ] e B

Z e E R L (VSYS) FIF HL YR FE K (VDD1P8) _E#4 DL T Mefeaar il

* VSYS LMRIE , SEUE2] OFF IRZSE 145 30

+ VSYS Lhiid EfRY , FEE 2] OFF IRE

© AHEE 1.8V HJR (VDD1P8) LR Est s , FEFe 2] OFF RSB /530
T A g e 351 AN BT B

TPS65219-Q1 7ER& 5 AT LDO i i $ 3t LR S -

REREI (UV)

RLA (OC) , & FIIE IR FRAE AT (0 TP R et ds ) F rIRBR (BN i
FH R A (SCG)

TR (WARM) FI#CEHT (TSD / HOT)

AR (RV) Az AR B - KW (RV_SD)

I (TO)

SCG. OC. HOT. RV_SD #1 TO AnfBfillz. R HILLL FAE—1E0L , 2 Wid . RS 88 1 1E 5 s B
L Rl — RS A7

X UV. RV Rl WARM # B 1) e B2 o] ic B0 . o R B W, SRR 2 i R e R o Wi . Wl BLAE
INT_MASK_BUCKS. INT_MASK_LDOS #1 INT_MASK_WARM %377 #% tf 44N K Jk 28 50 b BR ke UV, RV I
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WARM. 7 KA FERGIE T F A TIRASHE . 7 LLET MASK_CONFIG #7289 1 MASK_EFFECT fi.
SR E S RE TALLLE nINT 253 ECHE T, SN 5 231 1 0 s PR AE S5 [J]—# R A7 .

* 00b = JOARABAL |, 6 nINT &L, REEN
* 01b = JRAEZA , 6 nINT B, WE 1AL
* 10b = JRAZAL , nINT B, WE THL (5 11b #IF )
* 11b = TIREZM , nINT &, &E 747 (5 10b #H[F )

X AR5 R W 2 P MRtk SRR DR A ROIRAS |, BRI 12C $hdT WAC (5 1 ¥5kk ) #R1F (il
ANFAELE ) o WA BOCHTRE | WG S5H ON 1K . Wi K2 EN/VSENSE /5y P 9F BB F 44 N4
WEBRS) , MR AR Az AT B,

XA ARG 25 AR I kB ( an , DROARR A Rk ), A2 7EEN INITIALIZE RSB BR .
B RBE - A (WARM) FIEGEHT (TSD / HOT).

o HEH WARM B -

o AR Twarm Rising BIE , M2 & SENSOR_x_WARM £z 3 H PMIC 2358 7 % 1] ( BRIEBEFF#L ) -

o WMBEERESE TwARM_Falling BELLT |, #sEf AR L, IF HI% A #i#) Push-button-ON_Request. 7& EN &4
VSENSE fit &+, ON i R4 207G %A G ACTIVE JRZ

o WA Twarm Rising B , HIE T SENSOR_X_WARM_MASK i , PMIC {/34bF ACTIVE R#. #
[l 15 MASK_EFFECT {7 R & . AbHESS e & iy e Wik 2 35 ) IEAE IS AT N AR R, T B IRShE I
SH I G OB L

o HIEHF, HOT EGfE , 7 WARM [§1E 85 7 ey & -

o WERIEERY Thot Rising BIME , W41 B SENSOR_x_HOT £ , 3+ H PMIC £ Bl G B A s . X A0
W AE [FII AT, AN A FL i) Pk AT o

o WURFTE AL AR AL SRR T WARM K (% E T T SENSOR_x_WARM_MASK fii ) , 4 — Bl E ¥4
THOT Faling BIME AT , PMIC Bl 2> S350 Lol | AT H 2 /776G 20K ON 3K,

o IR APE AR R BRI WARM K, A8 4 — BRI 2 Twarm_Faling BIEEL T , PMIC Bl 857 L
I HI% 4 #1) Push-button-ON_Request. 7£ EN 5{ VSENSE &, ON R4 A R4 R4y
ACTIVE R4,

BARHE

RGSAEE MBI FHATIR A BT - 76250 INITIALIZE ) ACTIVE #5402 A LA eSS FH Bl F0 AT ] i ]
T FIWIE] . it 12C A iE 24 STBY F| ACTIVE #diila] . 57 EE SH4T RV K2 |, LUK I B gl 4%
FH ) EL N T ) — FRE L . RV e ) A S e T 5 AR I B O

* INITIALIZE #%#t%] ACTIVE :

- I RAEPATEH 2 BRI 2R Ay B S I 4ms Z 5ms , N £x7E INT_SOURCE i f7as ikt &
INT_RV_IS_SET fii. , LAKAE INT_RV 174 H % E LDOx_RV 5 BUCKx_RV £/ , RIERY J5 U B Ih 3k
17 ONiER | tirFF BLDIRES .

- GIRAE R BRI B R A B, WU R RROC T RE  BR A TE I PR R SR 1R 45 AN S Sh T T A i RS
7£ INT_SOURCE % /7% & INT_TIMEOUT_RV_SD _IS_SET fi7. , J£7£ INT_TIMEOUT _RV_SD %1%
#hi% E LDOx_RV_SD 5 BUCKx_RV_SD £ L} TIMEOUT fi.

« ACTIVE #4#:3] STBY :

- NS T A TR R ELTE T T BRRE SR A ) )\ A JE A B R F ., T A RO T A - BR A S TR IR
SERIE T ORWT . 1A AE INT_SOURCE 7 fr#s % & INT_TIMEOUT_RV_SD_IS_SET {7 , J£1E
INT_TIMEOUT _RV_SD % f£#Hi%® LDOx_RV_SD 5 BUCKx_RV_SD £ L% TIMEOUT 1.

- UNSRAE T BRSBTS R RO T - 3RS 7E I B B ) ) &5 SRS s 7 Ok, IR
INT_SOURCE Zf£ 8t B INT_TIMEOUT _RV_SD_IS_SET fii , A&7 INT_TIMEOUT _RV_SD % /s
% E LDOx_RV_SD 5 BUCKx_RV_SD fi.
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+ STBY ##:%| ACTIVE :

- WURAERHAT A 2 BRI 5% 4% s S 5T 4ms & 5ms , M #3447 INT_SOURCE % /7as ik &
INT_RV_IS_SET £ , }7 INT_RV % {78 F% & LDOx_RV 5 BUCKx_RV fi7. R[di7E 8 3812 7 i
)3 HHAT STBY ##:3] ACTIVE 551 |, %t (R Eg BARE .

- WRAERAT A 2 BRI 35k 4> H R T 80ms |, TSy R G i « B804 58 I o | JFAE
INT_SOURCE % {788 & INT_TIMEOUT _RV_SD_IS_SET f7 , BL&7E INT_TIMEOUT _RV_SD %175
i E LDOx_RV_SD & BUCKx_RV_SD fi7. b4k, #fFit27E INT_TIMEOUT_RV_SD #iff# i &
TIMEOUT f.

— WRAE 7 S HA A I B R A H R | T2 M o BT i e - S & 7 o) B o S8 ) &8 BR8P o T, AE
INT_SOURCE Zf£ 82t B INT_TIMEOUT _RV_SD_IS_SET fi7 , A&7 INT_TIMEOUT RV_SD %8
1% B LDOx_RV_SD 5 BUCKx_RV_SD {7, fEXMIENT , Ak E TIMEOUT fi.

+ ACTIVE #4#:3| INITIALIZE 5% STBY #:#:31 INITIALIZE

— URAE AR R YL PR TBTT R B R 2 ) 4 RN A I B AR A LR T R IE )\ AN I i S 82 ) 1) Py PR 1 Ji5 42

FRIZERH | (BB RN, BIETHIERa ksl EXFENT , Aok BT AL
« RV {71 5l

- (EFRARHERIEE T, nINT 518 ] Uil MASK_CONFIG &7 745 i) BUCKx_RV fi75k
MASK_INT_FOR_RV fi7#:47 B i -

- {ERRAEIERME A, AL A s N #fAS AT @ LDOx_RV_SD 1% BUCKx_RV_SD 7347 B i «

* Timeout
- INRRAHEANGE SRR | 2R AR . E INT_TIMEOUT_RV_SD 2774811 TIMEOUT fiz. ¥

A S

#HiE
AN SRZE T T RSB b A TR OIS IR S N (] P 2 R R T i B D TR AS £ B ) I 452 R R I 4
e

FEWT I |, ZastE A2 N A SR D RE 0 IR B RV 28 RV_SD .

NG
Hob 0 B B AR AS S W R, R A 2T ( TR AT ) o 7E bR B A A I8 S TR
ACTIVE & STBY R& F , =ik it # %8 ( POWER_UP_STATUS REG % 77 #& 1 I
RETRY_COUNT ) #i& i, 8ol R E R L. R PRERRIE , VSYS Ly N E %
S EIRT S . ATA I e S A ki e .

IR R OF A2 SEOCHT , Bl s A ity .

FrEAAH ERTH AR, E W E INT_MASK_UV #7841 1) MASK_RETRY_COUNT f7. % &5 , %%
2 TR IR E R

AR T ACTIVE M1 STBY CIRZ T HIEREAT Y (AR AR B ) AL 2 15 7T B ik -

/J\AD
B nl BE 2 dh as fF SR G R RS | BAREAER T /A St ATl & i th -

SR ZU RSN EAE R — R YR B B OC A1 UV Al
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* 6-6. R
B i ACTIVE B, STBY RZ ( IRk | ACTIVE 5 STBY IRZ ( 405wk Bk )
R BT )
BUCK #1 LDO WRATHLIE - ST AR - RV_SD * | #fafih & & e <l & INITIALIZE | 7] kg
R
BUCK #1 LDO FRA&HIE - RV WA A find R R AS T 2 WRCBEA i R R A T 2
BUCK #1 LDO R - TO* ek i % 5 G T ZS INITIALIZE | b A fr 2 bR 48 5 24
BUCK £l LDO RIE - UV Wk fuh 5 5 5 G T 4 INITIALIZE | s A f 2 DR 25 5 24
BUCK f1 LDO i - OC R o 58 5 T2 INITIALIZE | AN 0] B il
BUCK #11 LDO P - SCG W A o 58 5T 2 INITIALIZE | AT i
BUCK £ LDO B2 - WARM R fih % 5 55 T 2 INITIALIZE | 2
BUCK #11 LDO HERE S5 - HOT it fih 2 ST B SE M 2 INITIALIZE | AST] BR i
RS (KET)
VSYS RIE - UV W A & SE R e W OFF JIRAS | RN AT B
(REF)
VSYS IE - oV R A A L RIS W 2 OFF JIRAS | N AT B
(REF)
VDD1P8 RIEEEE - UV 8% OV Wb il & SLRISEI 2 OFF JIRAS | ANl Bk
(REF)

*) RV_SD 1 TIMEOUT #tka H e /7 41 A 8] K A=
6.5 £ PMIC 81T
GPIO ( 511 16 ) AN/ w5, AAEZ PMIC BCE T %A TIRE.

ENEA PMIC ECER |, 5

FI{E GPO (A%t ) , MENSA B ER |, Il HAME GPIO (EHAM N/ ) » W LIESFFR TR
MULTI_DEVICE_ENABLE ( #s3ik Ox1F ) 47 bR B . 4N “Z 847 4T ER |, GPIO #] L[ 24
TPS65219-Q1 #/F 1) L e AW o 7 %1 | 3& H T 7 EHIN RN . GPIO 5| A 48/~ 8A PMIC PR
{EEATTAR LA T A0 R PR FAR R B9 P FUB B o FEREAN P IR BT UG RS , B TPS65219-Q1 PMIC #i5# GPIO 5l
FHIIR B AR L F o P 2B BREF S0 (R 25 3, ELZ i BRI BT A YR PUES Lk 3 UV BIE )R |, #81F 2B GPIO 5]
. PIA2R1E#0KS GPIO S B N P25 , EAT—RENT —NTFFINB. B4 PMIC 42T AR -
B El R LS B, DR T DO AN PMIC 22 AN BRI 43 FE 204 R 7 A1 B . B8] 6-12 JoR T 95> TPS65219-Q1
SRSt E M N HIE (VSYS). EN 3| IAT GPIO LAzl % PMIC iZ4T(177%] PDN.

%4> TPS65219-Q1 PMIC B IR

« A4 PMIC () GPIO D AUERAE—#E , LR —A LR dpHas . 5 EkBaE 40 Bh piE , PAE & GPIO
2 LK o vr LI ] trise apio FTHRARER | AT SEIRIFE .
* EN/PB/VSENSE 5| A& EAE—#E | FLHF—ANME ON 153K . Bhol B2 B A R ARG E (AR TR 51 B
BLE . ProRlgfkrh. FSD)
« 5 TPS65219-Q1 PMIC A Zi 3L [H— VSYS HiJ .
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o R TPS65219-Q1 PMIC &R [F—2% 12C M4 |, MIEA 142184 AR F K 12C Hisk. 55 =4 PMIC (1
12C HihErT AFE S5 A7 28 7B 12C_ADDRESS W, Tt 5 , FHEBIUK AR NVM F . B RgmFE
P, S “NVM gRfe” .

& 6-12. £ PMIC BB =~

&1E
« PMIC [a] [ [R] 25 ) [B] 38 0 7 b e RT3 43 o B AR ) SRR ki) TR A - R i o, WTE 2
PMIC FR &+ , i tTIMEOUT_UV_SLOT & 4EiR 3ms % 4ms. W1 o Tl f i s i 5 50T v 2k
W, W7EZ PMIC BCEH | @2 ZER 20ms & 26ms.
s fE£ PMIC it B rh 4 2% GPIO_EN #1 GPIO_STBY_EN fi7.

K 6-13 JE/R T EPAT LHEFFIZ 8, 4T INITIALIZE IRZSIFA PMIC Z I8 [E . 4T INITIALIZE RESH
U E] ON 15 R Z AT, #31F 2 GPIO R FF AR T 24Uk F] ON i5RE |, 4 2B GPIO. X3 ON iRk
HIANERAE 5 &R 2 H S 23 4F 1) EN/PB/VSENSE 5l PN 28 #AL T INITIALIZE R ZS HIX A 2844 AR U 2
ON iR J5 , PMIC st 4k 240 AT LT oo RIS 884 BAT AN [R] 1 A 350 5 BT 1], 3 I0RE A B OR 9 A~ 2
A i A 20 L s

EXURIRHE 5T
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On request before devices are in INITIALIZE:

—  ONREQUEST !

PMICA|  GPIO Driver ! |

I

—— PMIC State NVM LOAD | INITIALIZE INIT-TO-ACTIVE |

PMIC B GPIQO Driver

|
|
|
— ONREQUEST !
|
|
i
|
|
|
|
|
|
|

—_t—— -t - |- — — =

L PMIC State NVM LOAD | INIT-TO-ACTIVE
Combined
GPIO State
INITIALIZE
On request after devices are in INITIALIZE:
— ON REQUEST

PMIC A GPIO Driver

NVM LOAD INITIALIZE INIT-TO-ACTIVE
— PMIC State | |
| |
| |
| |
| Ii
— ON REQUEST ; .
|
PMIC B GPIO Driver i h
|
PM'C State i NVM LOAD INITIALIZE | INIT-TO-ACTIVE
|
| |
| |
. ' n
Combined :
GPIO State - !
K 6-13. LEETRS
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Kl 6-14 Jg7r 7 _EHFAIIE A PMIC ZEFFEE . B> PMIC 2 [a1iE8: T — 4R GPIO |, HfEfa =4 , T8H
PAEH R HI R O 5E B ZEEANFFIR FRAITL | I PMIC #4: N7tk GPIO. 23 fE I [k 5% 31 1] HLiZ i [t
Fr e HIEHARE R UV S , GPIO BN & . A PMIC #80X T GPIO i, 414 GPIO 48 & H
o WANEEE GPIO B E AR RS2 G, A PMIC £SHEN T — NI R P9 PMIC B2 R 46
AH ) ) PP B ) B e

Slot 4
(extended due to
Slot 1 Slot 2 Slot 3 slow BUCK2 ramp)
| | | | |
BUCK1 | | | | |
| | | | /—
PMICAl Buckz | | | |
|
2ms 0 2ms 2
PIO Driver | e I_ﬂ ™ r
| | | | |
| | | | |
| | T T
BUCK1 | I /I | |
| | | | T
PMIC B| BUCK2 | : : | |
' 2ms Oms 2ms 2ms
GPIO Driver | I_i] !] !] |
|
Combined : !] !] !] r
GPIO State ' : : : :

& 6-14. EHFFIHIRIK FS

6-15 JE/~ 7 Nig A s ) e 2 R WA U A PMIC Z 18 [ B . R8T B HLAE T |, GPIO BRVVIRES
NEHA . AR E T SRR | B S TEREE MK P FR 2R ] UK GPIO ¥ B VAR HL o A HE P R SR I [R] b
5E TIERAEAL, XHF STANDBY/ACTIVE 153K , GPIO BB AL T K4 38us £ 52us , 4T OFF ik |, &
J9KY) 180us % 243ps. JEI VEBE G A E] |, % R B A AR A0 RTRE AR SR 2 8] AU A] [ G, AR 2R UE 44 6 )
FFEFPIR &S Ee 3. 24 GPIO NKHER | S8 e RPN El . 75 GPIO Lk | 28R K P+
SR IRIFURIR AR 3. NS GPIO {RIFFAK FE T 1 I [R)ER b B e R R I TR] , R IR GPIO kA MR |, Syt
INITIALIZE K%
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Fulton A Initiates Standby:

— STANDBY |
60
PMICA|  GPIO Driver | —

— 1

|
L PMIC State | ACTIVE ACTIVE-TO-STANDBY
I
| |
I |
I I
— STANDBY : :
I |
PMIC B GPIO Driver : :|
I I
—— PMIC State i ACTIVE | ACTIVE-TO-STANDBY
I
| |
I |

Combined '—‘
GPIO State | ﬂ
|

|
& 6-15. 3 fFVI/OFF &R EALRT R

Kl 6-16 fEo 7 Wree 7 I AT A PMIC Z (TR 2D . I e 51 LLRAULG 7 002 4T . Wi B i UE 7B TR
B, MBI B & K, A2 HEHUHE 2T SCG BH , Bk & A4 i B8 i ok &% B 27 77 8% 7 B
BYPASS_RAILS_DISCHA RGED_CHECK. W1y 4 i i B o (¥ Bir A FE IR BUAE S0, 00 S o g R g [ S 26 T
T e I} BR R SR IS [A] o B B dRp 2 I () 25 o HL A A TR R D Re 0 FRVR B B S | S0 GPIO W& s . Fr
HH#ER GPIO W2 Am P2 )G, BTSN T — M HUP B
Slot 4
Slot 1 Slot 2 Slot 3 (extended due to slow

BUCK1 BUCK?2 slow discharge)

PMIC A| BUCK2

-

| [

[ [

[ T

| T

[ [

[ [

[
. | 2ms Oms 2ms | 2

PIO Driver | | I_:] ms |
[ [ [ [ |
[ [ [ [ |

[ [ [ [
BUCK1 i : | | :
BUCK2 I ! | | i
[
PMIC B : : : : [
[
PK)DHveri 2ms (? Oms ﬂ 2ms ﬂ 2ms |
[

[
Combined : !] !] !] r
GPIO State - : - !
& 6-16. e 75 AR B Rl 2B
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Kl 6-17 JB/n T A PMIC Z RIS R0 . S din i s B R 2R ke, AN B GPIO. B 5, Syt
CHERFEZE T OIRE , ISR 3ms |, ARJEEE GPIO WE NS HET. 4A GPIO WAE BTG , BT ah
W TS, Flhn W PMIC A 1) BUCKT %% % GND |, WIZEIN BRIFSEN R G |, fak s A 2xih 3] UV , If
HASR GPIO. 5w 1 Fr4Emta] 5 10ms , H PMIC A 3B 10% , I R 7 9ms st . @G, 5
3t NI R IRES , e GPIO 7 3ms J W B M H . PMIC B IEHLIER £ , (HiHT BUCK1T _EHIFL#
W, AR PMIC A B GPIO EH IS HEAFIRES . PMIC B it AR [F2PARES | FHAE 3ms 5k
GPIO & & N F. £ PMIC B # G |, 414 GPIO JyEH~F H > PMIC JF4G— it brH .

Slot 1
I (10ms) | |
|
— BUCK1 | : :
' 3ms
|
PMICA|  GPIO Driver ! ———] |
_PN”C State INIT-TO-ACTIVE TIMEOUT SYNC ACTIVE-TO-INIT
' 9ms | |
i T |
| : |
' |
— BUCK1 : : |
PMIC B GPIO Driver | | |
—— PMIC State | INIT-TO-ACTIVE TIMEOUT SYNC | ACTIVE-TO-INIT
: 11ms J :
| f |
Combined | | “
GPIO State ! ! |

&l 6-17. #En [F

6.6 FH P &5

A AEAE 27h Z AT % /745 USER_GENERAL_NVM_STORAGE_REG Hi EEPROM ##7. S ALEA R T ol i1 3%
RS MECE | s “X” Ron. SRR TS EARSE T (TRM).

WAFay 28h 2 37h A3 EEPROM #%4i , JE¥ B AN AR A7 4 WS v B os 4.

#f7#% 00h (TI_DEV_ID). 01h (NVM_ID). 28h (MANUFACTURING_VER) fil 41h (FACTORY_CONFIG_2) 4
MR IA , P oA .

6.7 ¥ F 4

R 6-7 HIH T S A7 a5 UAE Gl aR WL S A7 4% . 3R 6-7 ORI T A A A7 2 i A5 M ik #R N 9 R BH IO AL B, JF
HANAB A7 48 A 2

R 6-1. /TSR
W %5 BT b
Oh TI_DEV_ID A& 1D 2]
1h NVM_ID NVM 2 & 1D e
2h ENABLE_CTRL Ja AE4LVsense i L2t
3h BUCKS_CONFIG R E e
4h LDO4_VOUT LDO4 fic & e
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R 6-7. TR (8)

W #5 RAFARAATR o
5h LDO3_VOUT LDO3 Kt & 2]
6h LDO2_VOUT LDO2 fit & L
7h LDO1_VOUT LDO1 it & ]
8h  BUCK3_VOUT Buck3 Fic & e 3
9h BUCK2_VOUT Buck2 L& e
Ah BUCK1_VOUT Buck1 FL & L]
Bh LDO4_SEQUENCE_SLOT LDO4 1) k- HUFH T L B B e
Ch LDO3_SEQUENCE_SLOT LDO3 1y L H AT L B3 L2
Dh LDO2_SEQUENCE_SLOT LDO2 ) k- U T FL By iR e
Eh LDO1_SEQUENCE_SLOT LDO10 k- H b Hia B B ]
Fh  BUCK3_SEQUENCE_SLOT Buck3 f#1_E HURIT HLI Fid Pl
10h BUCK2_SEQUENCE_SLOT Buck2 ) L B A B iR L]
11h BUCK1_SEQUENCE_SLOT Buck1 {4 FL AT FL I g
12h nRST_SEQUENCE_SLOT NRSTOUT ) k- HU By i Bisf 55 L]
13h GPIO_SEQUENCE_SLOT GPIO H_E R H I R E
14h GPO2_SEQUENCE_SLOT GPO2 L Hi A1 B i ]
15h GPO1_SEQUENCE_SLOT GPO1 L AT FL I g
16h POWER_UP_SLOT_DURATION  s|ot0-3 I Hi i () i Bt Rk 452 0 1) L]

1
17h POWER_UP_SLOT_DURATION  slot4-7 _I B i 1) A i 425 452 sk 1] L]
2

18h Pé)WER_U P_SLOT_DURATION ' slot8-11 _I- HL i fi i Bt $p S5 [ ]
19h P40WER_UP_SLOT_DURATION slot12-15 b L i e IeF B4R 2 I ) L
1Ah (F;ﬁV\{]ER_DOWN_SLOT_DU RATI slot0-3 W FLI ) i B 5 2 ek (] L
1Bh gﬂWZER_DOWN_SLOT_DU RATI slot4-7 Wt F i )i B 55 2 e (8] g
1Ch (P)OV\;ER_DOWN_SLOT_DU RATI slot8-11 W7 HL AT 1 A B 5 4 e 1] e

N

1Dh (P)(RIV\ZER_DOWN_SLOT_DU RATI slot12-15 B HL I (10 I [ 45 2 0 1) e
1Eh GENERAL_CONFIG LDO K EF1 GPO fiifg ]
1Fh MFP_1_CONFIG ZIhfe 5| AL E 1 L
20h  MFP_2_CONFIG ZUIRESI B E 2 it
21h STBY_1_CONFIG STBY K& LDO %I L2
22h STBY_2_CONFIG STBY At & GPIO 1 GPO L]
23h  OC_DEGL_CONFIG A RSB I TR HUAR G Bk i ) L
24h INT_MASK_UV R A 5 i L
25h MASK_CONFIG WARM J¢ i FH 5 i 80R E
26h I2C_ADDRESS_REG 12C Huhk 2]
27h USER_GENERAL_NVM_STORA H /[ fit & 27 /7 4% ( HH NVM 3CFF ) ¥ E

GE_REG

28h MANUFACTURING_VER FAHEITAR (R ) e
29h MFP_CTRL £ %} RESET. STBY. OFF [t 12C & L]

62 FE LRI b Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS65219-Q1

English Data Sheet: SLVSGA1


https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNP4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNP4B&partnum=TPS65219-Q1
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com/lit/pdf/SLVSGA1

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS65219-Q1

ZHCSNP4B - DECEMBER 2022 - REVISED JUNE 2024

R 6-7. TR (8)

wE &5 AR AR o
2Ah  DISCHARGE_CONFIG BEAS RPN A T L]
2Bh  INT_SOURCE o 7 U5 5
2Ch  INT_LDO_3 4 LDO3 #1 LDO4 [ty OC. UV. SCG 5]
2Dh  INT_LDO_1_2 LDO1 1 LDO2 ff§ OC. UV. SCG 5|
2Eh  INT_BUCK_3 Buck3 ffj OC. UV. SCG 5]
2Fh  INT_BUCK_1 2 Buck1 1 Buck2 f] OC. UV. SCG 5|
30h  INT_SYSTEM WARM #1 HOT i b 5]
31h INT_RV AT RV (FRARHIE ) |
32h  INT_TIMEOUT_RV_SD SECRWI AN BIEIE RV ( BRARHIE ) |
33h INT_PB FREARAS RO A A DU |
34h  USER_NVM_CMD_REG DIY - i it 4 5]
35h  POWER_UP_STATUS_REG AR A I STATE 5]
36h SPARE_2 #H A8 (AH NVM $24E30FF ) |
37h  SPARE_3 HHFE (H NVM SR EE0H ) ]
41h  FACTORY_CONFIG_2 NVM Fi B ST (R ) ]

SR IIAL UG r) R 2 i b T SN R BTG . K 6-8 BN 1 aE T A rh v i) SR A AR

3 6-8. a3 HRAUCHG

WHXE I |8
R
R R B
BARE
w w EIN
w1C w BHA
1C 1 BLAT IR
WSelfCIrF w EPN
FRBRNE
-n SRR ISR
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6.7.1 TI_DEV_ID #72% ( fW# = 0h ) [EfL = X]
K 6-18 J&sx 7 TI_DEV_ID , % 6-9 $xfitbithsT 74

bR S NS
& 6-18. TI_DEV_ID 775
7 6 5 4 3 2 1 0
TI_DEVICE_ID
R-X
% 6-9. TI_DEV_ID % 7Fa% 7Bt B

fr FB A Shr Pt

7-0 TI_DEVICE_ID R X TI_DEVICE_ID[7:6] :
Oh =TA : -40°C % 105°C (TJ) : -40°C % 125°C
2h =TA : -40°C % 125°C (TJ) : -40°C % 150°C
3h =TA : -55°C % 125°C (TJ) : -55°C % 150°C
TI_DEVICE_ID[5:0] :
#&1F GPN
EE . AR RAREOEEREmE | FRBERmS RS | ES
REARSHEF M. (RE NVM A58 1ERAME )
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6.7.2 NVM_ID %72 ("% = 1h ) [EfL = X]
K 6-19 fE7r 7 NVM_ID |, % 6-10 S ik AT 748,

REFNCME.
&l 6-19. NVM_ID 27758
7 6 5 4 3 2 1 0
TI_NVM_ID
R-X
% 6-10. NVM_ID &8 7Bt H
Br FB C 3| s BEA
7-0  |TI_.NVM_ID R X IC 19 NVM ID. 3575 1 %2 1758 N A tibliE R g | 45 06 LA g B
HXIRE | WSS REARSE TR 5. (RE NVM 17458 1
)
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6.7.3 ENABLE_CTRL %% (fW# = 2h ) [EfL = X]

] 6-20 7~ 7 ENABLE_CTRL , % 6-11 HXf bt 4T 7441

R[] B

&l 6-20. ENABLE_CTRL & 7758

7 6 5

4

3 2 1

0

RESERVED‘ LDO4_EN ‘ LDO3_EN ‘ LDO2_EN ‘ LDO1_EN ‘ BUCK3_EN ‘ BUCK2_EN

BUCK1_EN

R-X R/W-X R/W-X

R/W-X

R/W-X R/W-X R/W-X

R/W-X

% 6-11. ENABLE_CTRL %22 7B

hir FB CSic

Bhr

]

RESERVED R

X

TRE

o | N

LDO4_EN RIW

X

Ja FH LDO4 F2R2% ( >k E NVM fEiE 3 MERIAME )
Oh =%
1h = 3 A

5 LDO3_EN R/W

J& 7 LDOB RAFES (K NVM 7R BRIk )
Oh = %%
1h = i

4 LDO2_EN R/wW

JAH LDO2 Falk#s ( R EH NVM &85 KIERIA )
Oh =%%H
1th= 5 H

3 LDO1_EN R/wW

1P LDOT RAEE# (K NVM f7f BEIBR I )
Oh = 41
1h = 1

2 BUCK3_EN R/wW

J21 1 BUCKS R 2 (K E1 NVM f i B F0BRIAE )
Oh = 44/
1h = i

1 BUCK2_EN RIW

Ji H BUCK2 FaL 8 (SR E NVM 17628 I ERIAE )
Oh = %&£
1th=JaH

0 BUCK1_EN R/W

J5 i BUCKA Fa i 88 ( R NVM 774k B 1R )
Oh = %441
1h = i
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6.7.4 BUCKS_CONFIG %78 (W = 3h ) [EfL =X]
K 6-21 J# 7~ T BUCKS_CONFIG , % 6-12 tixtpbik47 7 /2.
Y CIE IS
&l 6-21. BUCKS_CONFIG #7758

7 6 5 4 3 2 1 0
USER_NVM_S | USER_NVM_S | BUCK_SS_EN |BUCK_FF_ENA BUCK3_PHASE_CONFIG BUCK2_PHASE_CONFIG
PARE_2 PARE_1 ABLE BLE
R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X
% 6-12. BUCKS_CONFIG & 7£28 7Bt i B
Az FB A LA iEH
7 USER_NVM_SPARE_ 2 |R/W X P NVM ZS[E 28 AL (SRE NVM 126 88 I ERAE )
6 USER_NVM_SPARE_1 |R/W X FF NVM SR & AL (SkE NVM RS R )
5 BUCK_SS_ENABLE R/W X TERE IR G408 R PR (UE T FF B ) (SRE NVM 726538
ERIMHE )
Oh = ZEF R 40t
1h = J5 R
4 BUCK_FF_ENABLE R X P W R e 4 B 4% B A S . YRR AR R e
B (SRE NVM 765221 ER A )
Oh = k] & e
1h = [ AR K
3-2 BUCK3_PHASE_CONFIG |R/W X BUCKS3 B8 IARNL . W SR P& TR L 3 a8 e B ONE e AR |, WIEH . 3
B OUEEER AR I B L (R NVM 77622 B )
Oh=0 %
1h =90 &
2h =180 /¥
3h =270 &
1-0 BUCK2_PHASE_CONFIG |R/W X BUCK2 B8 AN . U SR PR R 6 3 a8 T BN E AR |, WIEH . 3
B A B AR I B L (R NVM IR B )
Oh=0 &
1h =90 /&
2h =180 %
3h =270 &
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6.7.5 LDO4_VOUT &% (R =4h ) [RAL =X]
Kl 6-22 J&7~ T LDO4_VOUT , % 6-13 FixfbiiqT 7 A4

SACIESIM IS
&l 6-22. LDO4_VOUT &7 5%
7 6 5 4 3 2 1 0
LDO4_SLOW_ | LDO4_LSW_C LDO4_VSET
PU_RAMP ONFIG
R/W-X R/W-X R/W-X
% 6-13. LDO4_VOUT &7 8Bt
Br FB C 3| p-2a BH
7 LDO4_SLOW_PU_RAMP |R/W X LDO4 Ry, S E NE TR, K EHRRE £ 4 3ms. Cout

I KME 30uF. BEAMEFR, S 24 660us. Cout i K1E
15uF (SR E NVM 720525 1 2R AE )

Oh = EHL PR (29 660us )

1h = FHEEA (4 3ms)

6 LDO4_LSW_CONFIG RIW X LDO4 LDO 5, LSW #iz. 11 : AR IR I Tk 1 (2RH
NVM 17t 88 I BRMH )

Oh = LDO ##={

1h = LSW #iz
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% 6-13. LDO4_VOUT FFBZBRHH (4)

fr

FB

R

LA

L

5-0

LDO4_VSET

R/W

X

LDO4 [ e . frh HUERTE A 1.2V & 3.3V, (KRHE NVM 771

ARIIERINME )

Oh =1.200V

1h =1.200V

2h =1.200V

3h =1.200V

4h = 1.200V

5h =1.200V

6h =1.200V

7h =1.200V

8h =1.200V

9h =1.200V

Ah = 1.200V

Bh =1.200V

Ch = 1.200V

Dh = 1.250V

Eh = 1.300V

Fh =1.350V

10h = 1.400V
11h = 1.450V
12h = 1.500V
13h = 1.550V
14h = 1.600V
15h = 1.650V
16h = 1.700V
17h = 1.750V
18h = 1.800V
19h = 1.850V
1Ah = 1.900V
1Bh = 1.950V
1Ch =2.000V
1Dh = 2.050V
1Eh = 2.100V
1Fh = 2.150V
20h = 2.200V
21h =2.250V
22h = 2.300V
23h = 2.350V
24h = 2.400V
25h = 2.450V
26h = 2.500V
27h = 2.550V
28h = 2.600V
29h = 2.650V
2Ah =2.700V
2Bh = 2.750V
2Ch = 2.800V
2Dh = 2.850V
2Eh =2.900V
2Fh = 2.950V
30h = 3.000V
31h = 3.050V
32h = 3.100V
33h = 3.150V
34h = 3.200V
35h = 3.250V
36h = 3.300V
37h = 3.300V
38h = 3.300V
39h = 3.300V
3Ah = 3.300V
3Bh = 3.300V
3Ch =3.300V
3Dh = 3.300V
3Eh =3.300V
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% 6-13. LDO4_VOUT HARFERUH (%)

A FB ey =LA ViEH
3Fh = 3.300V
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6.7.6 LDO3_VOUT # 178 (W% =5h ) [EfL = X]

K] 6-23 g7~ 1 LDO3_VOUT , % 6-14 FXf k47 7 4.

SACIESIM IS
&l 6-23. LDO3_VOUT %774
7 6 5 4 3 2 1 0
LDO3_SLOW_ | LDO3_LSW_C LDO3_VSET
PU_RAMP ONFIG
R/W-X R/W-X R/W-X
% 6-14. LDO3_VOUT &7t
fr ¥Bt oAl p-2a B
7 LDO3_SLOW_PU_RAMP |R/W X LDO3 Ry . S E NE TR, K EdRRiE £ 4 3ms. Cout
Bk 30pF. BE MR HFR | AHE IR 2% 660ps. Cout #i A fH
15pF ( K NVM 7765 52 103 )
Oh = EHL PR (29 660us )
1h = L duigdail (2 3ms)
6 LDO3_LSW_CONFIG R/W X LDO3 LDO gk LSW 5, & : INAEHREMEEHNER ! (kRE
NVM 776522 2R IA )
Oh = LDO #=,
1h = LSW iz
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% 6-14. LDO3_VOUT FFSRBRiHH (4)

fr FB

R

LA

L

5-0 LDO3_VSET

R/W

X

LDO3 [ R, frh HETE R 1.2V £ 3.3V, ( RHE NVM 771

NN IER)

Oh =1.200V

1h =1.200V

2h =1.200V

3h =1.200V

4h = 1.200V

5h =1.200V

6h =1.200V

7h =1.200V

8h =1.200V

9h =1.200V

Ah = 1.200V

Bh =1.200V

Ch = 1.200V

Dh = 1.250V

Eh = 1.300V

Fh =1.350V

10h = 1.400V
11h = 1.450V
12h = 1.500V
13h = 1.550V
14h = 1.600V
15h = 1.650V
16h = 1.700V
17h = 1.750V
18h = 1.800V
19h = 1.850V
1Ah = 1.900V
1Bh = 1.950V
1Ch =2.000V
1Dh = 2.050V
1Eh = 2.100V
1Fh = 2.150V
20h = 2.200V
21h =2.250V
22h = 2.300V
23h = 2.350V
24h = 2.400V
25h = 2.450V
26h = 2.500V
27h = 2.550V
28h = 2.600V
29h = 2.650V
2Ah =2.700V
2Bh = 2.750V
2Ch = 2.800V
2Dh = 2.850V
2Eh =2.900V
2Fh = 2.950V
30h = 3.000V
31h = 3.050V
32h = 3.100V
33h = 3.150V
34h = 3.200V
35h = 3.250V
36h = 3.300V
37h = 3.300V
38h = 3.300V
39h = 3.300V
3Ah = 3.300V
3Bh = 3.300V
3Ch =3.300V
3Dh = 3.300V
3Eh =3.300V
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% 6-14. LDO3_VOUT FFSRBRiHH (4)

fr FB

R

LA L

3Fh = 3.300V
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6.7.7 LDO2_VOUT &F7% (W = 6h ) [EAL =X]
K| 6-24 J&7~ T LDO2_VOUT , % 6-15 Fxf kAT 7 /4.

Y IS
&l 6-24. LDO2_VOUT %77 5s
7 6 5 4 3 2 1 0
LDO2_LSW_C [LDO2 BYP_CO LDO2_VSET
ONFIG NFIG
R/W-X R/W-X R/W-X
% 6-15. LDO2_VOUT &FFaFBii i
fir FB i LA il
7 LDO2_LSW_CONFIG R/W X LDO2 LDO/3 ksl LSW Bk, 1 : INAEIEAE I S B | (oK
B NVM 176% 28 BRI )
Oh = &R (LDO2 KRELE N IR )
1h = LDO1 BB NI %
6 LDO2_BYP_CONFIG R/W X LDO2 LDO =55 . (kB NVM FFGE S I ERMA )

0Oh = LDO2 il By LDO ( {¥7F LDO2_LSW_CONFIG 0x0 ifi&f )
1h = LDO2 Fig & Jy351% ( {Y1E LDO2_LSW_CONFIG 0x0 it i& ] )
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% 6-15. LDO2_VOUT FFSRZBRiHH (4)

fr

FB

R

LA

L

5-0

LDO2_VSET

R/W

X

LDO2 fy ik $k. LDO LT ik s YRy 0.6V £ 3.4V, 55
R % BRI A 1.5V & 3.4V, (SKRE NVM TEESR I ER

WE )

Oh = 0.600V
1h = 0.650V
2h =0.700V
3h =0.750V
4h = 0.800V
5h = 0.850V
6h = 0.900V
7h =0.950V
8h =1.000V
9h = 1.050V
Ah =1.100V
Bh =1.150V
Ch =1.200V
Dh = 1.250V
Eh = 1.300V
Fh =1.350V
10h = 1.400V
11h = 1.450V
12h = 1.500V
13h = 1.550V
14h = 1.600V
15h = 1.650V
16h = 1.700V
17h =1.750V
18h = 1.800V
19h = 1.850V
1Ah =1.900V
1Bh = 1.950V
1Ch = 2.000V
1Dh = 2.050V
1Eh = 2.100V
1Fh = 2.150V
20h =2.200V
21h =2.250V
22h =2.300V
23h =2.350V
24h = 2.400V
25h = 2.450V
26h = 2.500V
27h = 2.550V
28h = 2.600V
29h = 2.650V
2Ah =2.700V
2Bh =2.750V
2Ch = 2.800V
2Dh = 2.850V
2Eh =2.900V
2Fh = 2.950V
30h = 3.000V
31h = 3.050V
32h = 3.100V
33h = 3.150V
34h = 3.200V
35h = 3.250V
36h = 3.300V
37h = 3.350V
38h = 3.400V
39h = 3.400V
3Ah = 3.400V
3Bh = 3.400V
3Ch = 3.400V
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% 6-15. LDO2_VOUT FFSRZBRiHH (4)

e FB KA L ki)

3Dh = 3.400V
3Eh = 3.400V
3Fh = 3.400V
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6.7.8 LDO1_VOUT &% (W =7h ) [RAL =X]
Kl 6-25 J&7~ 7 LDO1_VOUT , % 6-16 Fxf b iiqT 7 /A4

bR S NS
&l 6-25. LDO1_VOUT %774
7 6 5 4 3 2 1 0
LDO1_LSW_C [LDO1_BYP_CO LDO1_VSET
ONFIG NFIG
R/W-X R/W-X R/W-X
% 6-16. LDO1_VOUT &FFa FBii i
fir FB i LA il
7 LDO1_LSW_CONFIG R/W X LDO1 LDO/32 g sl LSW Bk, & : NAEIEAE I S B | (oK
B NVM 176% 28 BRI )
Oh = &M (LDO1 KRECE N FEIFK )
1h = LDO1 BB A f kT %
6 LDO1_BYP_CONFIG R/W X LDO1 LDO =55 . ( RE NVM FEGE 8 HIER A )
0Oh = LDO1 /i LDO ( V£ LDO1_LSW_CONFIG 0x0 i@ )
1h = LDO1 AZE M58 ( {X#E LDO1_LSW_CONFIG 0x0 i3EH )
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% 6-16. LDO1_VOUT HFSR B (42)

fr FB

R

LA

L

5-0 LDO1_VSET

R/W

X

LDOT i $. LDO LT ik s YRy 0.6V £ 3.4V, 5
R % BRI A 1.5V & 3.4V, (SKRE NVM TEESR I ER

WE )

Oh = 0.600V
1h = 0.650V
2h =0.700V
3h =0.750V
4h = 0.800V
5h = 0.850V
6h = 0.900V
7h =0.950V
8h =1.000V
9h = 1.050V
Ah =1.100V
Bh =1.150V
Ch =1.200V
Dh = 1.250V
Eh = 1.300V
Fh =1.350V
10h = 1.400V
11h = 1.450V
12h = 1.500V
13h = 1.550V
14h = 1.600V
15h = 1.650V
16h = 1.700V
17h =1.750V
18h = 1.800V
19h = 1.850V
1Ah =1.900V
1Bh = 1.950V
1Ch = 2.000V
1Dh = 2.050V
1Eh = 2.100V
1Fh = 2.150V
20h =2.200V
21h =2.250V
22h =2.300V
23h =2.350V
24h = 2.400V
25h = 2.450V
26h = 2.500V
27h = 2.550V
28h = 2.600V
29h = 2.650V
2Ah =2.700V
2Bh =2.750V
2Ch = 2.800V
2Dh = 2.850V
2Eh =2.900V
2Fh = 2.950V
30h = 3.000V
31h = 3.050V
32h = 3.100V
33h = 3.150V
34h = 3.200V
35h = 3.250V
36h = 3.300V
37h = 3.350V
38h = 3.400V
39h = 3.400V
3Ah = 3.400V
3Bh = 3.400V
3Ch = 3.400V
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% 6-16. LDO1_VOUT HFSR B (42)

L. FR B vt =LA ViEH
3Dh = 3.400V
3Eh = 3.400V
3Fh = 3.400V
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6.7.9 BUCK3_VOUT #F#2 ( fW# =8h ) [EfL = X]
Kl 6-26 J&sx T BUCK3 VOUT , % 6-17 HHxf kT T /A48,

R[] B
/& 6-26. BUCK3_VOUT #1784
7 6 5 4 3 2 1 0
BUCK3_BW_S |BUCK3_UV_TH BUCK3_VSET
EL R_SEL
R/W-X R/W-X R/W-X
% 6-17. BUCK3_VOUT ¥ a7 B i ¥
hir FB CSic pLina YL
7 BUCK3_BW_SEL R/wW X BUCKS #fy fiik#¥%. V1 : (EHIEFAE RIS L ( RE NVM f74#
BRI )
Oh = {58
1h = =758
6 BUCK3_UV_THR_SEL R/W X BUCK3 1y UV BIMELHE. ( SRE NVM I ERIAME )
Oh =-5% UV &l
1h =-10% UV £
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% 6-17. BUCK3_VOUT &8 B (4:)

fr

FB

R

LA L

5-0

BUCK3_VSET

R/W

TEEAOBRAE )
Oh = 0.600V
1h = 0.625V
2h = 0.650V
3h =0.675V
4h = 0.700V
5h =0.725V
6h = 0.750V
7h =0.775V
8h = 0.800V
9h = 0.825V
Ah = 0.850V
Bh =0.875V
Ch = 0.900V
Dh = 0.925V
Eh = 0.950V
Fh =0.975V
10h = 1.000V
11h = 1.025V
12h = 1.050V
13h =1.075V
14h = 1.100V
15h = 1.125V
16h = 1.150V
17h =1.175V
18h = 1.200V
19h = 1.225V
1Ah = 1.250V
1Bh =1.275V
1Ch = 1.300V
1Dh = 1.325V
1Eh = 1.350V
1Fh = 1.375V
20h = 1.400V
21h = 1.500V
22h = 1.600V
23h =1.700V
24h = 1.800V
25h = 1.900V
26h = 2.000V
27h =2.100V
28h = 2.200V
29h = 2.300V
2Ah = 2.400V
2Bh = 2.500V
2Ch = 2.600V
2Dh = 2.700V
2Eh = 2.800V
2Fh = 2.900V
30h = 3.000V
31h = 3.100V
32h = 3.200V
33h = 3.300V
34h = 3.400V
35h = 3.400V
36h = 3.400V
37h = 3.400V
38h = 3.400V
39h = 3.400V
3Ah = 3.400V
3Bh = 3.400V
3Ch =3.400V
3Dh = 3.400V
3Eh = 3.400V

X BUCKS fy R+, fiith HETEREY 0.6V £ 3.4V, (KkH NVM 77
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% 6-17. BUCK3_VOUT #7878t (&)

A FB ey =LA ViEH
3Fh = 3.400V
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6.7.10 BUCK2_VOUT #F%% (fR# =9h ) [EAL = X]
Kl 6-27 J&x T BUCK2_ VOUT , % 6-18 HHxf T T /4.

SACIESIM IS
&l 6-27. BUCK2_VOUT &7 4%
7 6 5 4 3 2 1 0
BUCK2_BW_S |BUCK2_UV_TH BUCK2_VSET
EL R_SEL
R/W-X R/W-X R/W-X
% 6-18. BUCK2_VOUT 787 B8
fr ¥Bt oAl p-2a BH
7 BUCK2_BW_SEL R/W X BUCK2 i Tk, VR  AUEHIEHZAHREMS | ( REH NVM 7%
2RI )
Oh = L 7%
1h = Eif s
6 BUCK2_UV_THR_SEL  |R/W X BUCK2 15 UV BIfEiEHE. ( KRE NVM FEi# 8 I ERIAE )
0Oh =-5% UV #&il
1h = -10% UV #l
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% 6-18. BUCK2_VOUT HF 8B (4:)

fr FB

R

LA

L

5-0 BUCK2_VSET

R/W

X

BUCK2 [f R 2eF%. firth IRy 0.6V % 3.4V, (RH NVM 17
i SRHIBRIE )

Oh = 0.600V

1h = 0.625V

2h = 0.650V

3h =0.675V

4h = 0.700V

5h =0.725V

6h = 0.750V

7h =0.775V

8h = 0.800V

9h = 0.825V

Ah = 0.850V

Bh =0.875V

Ch = 0.900V

Dh = 0.925V

Eh = 0.950V

Fh =0.975V

10h = 1.000V
11h = 1.025V
12h = 1.050V
13h =1.075V
14h = 1.100V
15h = 1.125V
16h = 1.150V
17h =1.175V
18h = 1.200V
19h = 1.225V
1Ah = 1.250V
1Bh =1.275V
1Ch = 1.300V
1Dh = 1.325V
1Eh = 1.350V
1Fh = 1.375V
20h = 1.400V
21h = 1.500V
22h = 1.600V
23h =1.700V
24h = 1.800V
25h = 1.900V
26h = 2.000V
27h =2.100V
28h = 2.200V
29h = 2.300V
2Ah = 2.400V
2Bh = 2.500V
2Ch = 2.600V
2Dh = 2.700V
2Eh = 2.800V
2Fh = 2.900V
30h = 3.000V
31h = 3.100V
32h = 3.200V
33h = 3.300V
34h = 3.400V
35h = 3.400V
36h = 3.400V
37h = 3.400V
38h = 3.400V
39h = 3.400V
3Ah = 3.400V
3Bh = 3.400V
3Ch =3.400V
3Dh = 3.400V
3Eh = 3.400V
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% 6-18. BUCK2_VOUT HF 8B (4:)

fr FB

R

LA L

3Fh = 3.400V
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6.7.11 BUCK1_VOUT %78 (W% = Ah) [Efi = X]
Kl 6-28 Ji&sx T BUCK1 VOUT |, % 6-19 Hxf /T T /48,

R[] B
/& 6-28. BUCK1_VOUT #1784
7 6 5 4 3 2 1 0
BUCK1_BW_S |BUCK1_UV_TH BUCK1_VSET
EL R_SEL
R/W-X R/W-X R/W-X
% 6-19. BUCK1_VOUT ¥ a7 B i
hir FB CSic pLina YL
7 BUCK1_BW_SEL R/wW X BUCK1 iy fiike#¥%. V1 « AEHIEFAE I B L (R E NVM f74#
BRI )
Oh = {58
1h = =758
6 BUCK1_UV_THR_SEL R/W X BUCK1 117 UV BIMEEHE. ( RE NVM I ERIAME )
Oh =-5% UV &l
1h =-10% UV £
86 FE LRI b Copyright © 2024 Texas Instruments Incorporated
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% 6-19. BUCK1_VOUT HF 8B (4:)

fr

FB

R

LA L

5-0

BUCK1_VSET

R/W

TEEAOBRAE )
Oh = 0.600V
1h = 0.625V
2h = 0.650V
3h =0.675V
4h = 0.700V
5h =0.725V
6h = 0.750V
7h =0.775V
8h = 0.800V
9h = 0.825V
Ah = 0.850V
Bh =0.875V
Ch = 0.900V
Dh = 0.925V
Eh = 0.950V
Fh =0.975V
10h = 1.000V
11h = 1.025V
12h = 1.050V
13h =1.075V
14h = 1.100V
15h = 1.125V
16h = 1.150V
17h =1.175V
18h = 1.200V
19h = 1.225V
1Ah = 1.250V
1Bh =1.275V
1Ch = 1.300V
1Dh = 1.325V
1Eh = 1.350V
1Fh = 1.375V
20h = 1.400V
21h = 1.500V
22h = 1.600V
23h =1.700V
24h = 1.800V
25h = 1.900V
26h = 2.000V
27h =2.100V
28h = 2.200V
29h = 2.300V
2Ah = 2.400V
2Bh = 2.500V
2Ch = 2.600V
2Dh = 2.700V
2Eh = 2.800V
2Fh = 2.900V
30h = 3.000V
31h = 3.100V
32h = 3.200V
33h = 3.300V
34h = 3.400V
35h = 3.400V
36h = 3.400V
37h = 3.400V
38h = 3.400V
39h = 3.400V
3Ah = 3.400V
3Bh = 3.400V
3Ch =3.400V
3Dh = 3.400V
3Eh = 3.400V

X BUCK1 R+, fiith HETEREY 0.6V £ 3.4V, (KkH NVM 77
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% 6-19. BUCK1_VOUT #7878l (&)

A FB ey =LA ViEH
3Fh = 3.400V
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6.7.12 LDO4_SEQUENCE_SLOT #7#7%% ( fW# = Bh ) [E4L = X]
K 6-29 J#7x T LDO4_SEQUENCE_SLOT , % 6-20 Hixt k4T 17444,
R FC AR,

&| 6-29. LDO4_SEQUENCE_SLOT #{75
7 6 5 4 3 2 1 0
LDO4_SEQUENCE_ON_SLOT ‘ LDO4_SEQUENCE_OFF_SLOT
R/W-X R/W-X

%% 6-20. LDO4_SEQUENCE_SLOT &7 &FBRiiH
Br FB C 3| s BEA

7-4 LDO4_SEQUENCE_ON_ |RW X LDOA4 5 - LS B4 5 (k19 NVM A7k B2 BRI )
sLOT Oh = R 0
1h = W 1
2h = I 2
3h = iR 3
4h = i 4
5h = BB 5
6h = iR 6
7h = B 7
8h = I 8
9h = KR 9
Ah = i 10
Bh = I B 11
Ch = I 12
Dh = FJ R 13
Eh = i 14
Fh = I} 15
3-0 LDO4_SEQUENCE_OFF_|R/W X LDOA4 i LIS B 5 (k19 NVM A7k B9 ERIAE )
sLOT Oh = R 0
1h = R 1
2h = I8 2
3h = B 3
4h = i 4
5h = BB 5
6h = I 6
7h = B 7
8h = if 8
9h = R 9
Ah = i 10
Bh = B 11
Ch = i 12
Dh = IJ i 13
Eh = i 14
Fh = I 15
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6.7.13 LDO3_SEQUENCE_SLOT %% (fR# = Ch ) [EAL = X]
K 6-30 &7~ T LDO3_SEQUENCE_SLOT , % 6-21 Htf k4T 17 /4.
R EFNCERE.

/& 6-30. LDO3_SEQUENCE_SLOT # 7%

6 5

4

3 2

1 0

LDO3_SEQUENCE_ON_SLOT

‘ LDO3_SEQUENCE_OFF_SLOT

R/W-X

R/W-X

%% 6-21. LDO3_SEQUENCE_SLOT &7 &FBRiiH

TFB

CSic

Bhr

]

LDO3_SEQUENCE_ON_ |RW

SLOT

X

LDO3 f) LR BRZ% 5 ( 5K E NVM F7fifias ERIAE )

Oh = ifER 0
Th = 1
2h = iR 2
3h = IBR 3
4h=1E 4
5h = B 5
6h = I 7 6
7h = I 7
8h = iR 8
9h = iR 9
Ah = I 10
Bh = I 11
Ch = i 12
Dh = it 13
Eh = iF 14
Fh = I B 15

3-0

LDO3_SEQUENCE_OFF_|RW

SLOT

LDOS3 [T HIN B2 5 ( Kk H NVM F7fifias BRIAE )

Oh =K 0
1h = R 1
2h = IR 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = 6
Th=HmF7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = B 12
Dh = B[ 13
Eh = i 14

Fh = B 15
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6.7.14 LDO2_SEQUENCE_SLOT #7f7%% ( fW# = Dh ) [E4L = X]
K 6-31 J#7x 7 LDO2_SEQUENCE_SLOT , % 6-22 Hixt k4T 17 /44,
R FC AR,

& 6-31. LDO2_SEQUENCE_SLOT 2 775¢
7 6 5 4 3 2 1 0
LDO2_SEQUENCE_ON_SLOT ‘ LDO2_SEQUENCE_OFF_SLOT
R/W-X R/W-X

%% 6-22. LDO2_SEQUENCE_SLOT &7 &FBRiiH
Br FB C 3| s BEA

7-4 LDO2_SEQUENCE_ON_ |RW X LDO2 1 b L B4 5 ( k19 NVM A7k B2 I ERIAE )
sLOT Oh = R 0
1h = W 1
2h = I 2
3h = iR 3
4h = i 4
5h = BB 5
6h = iR 6
7h = B 7
8h = I 8
9h = KR 9
Ah = i 10
Bh = I B 11
Ch = I 12
Dh = FJ R 13
Eh = i 14
Fh = I} 15
3-0 LDO2_SEQUENCE_OFF_|RW X LDO2 i LIS B 5 (k19 NVM A7k B2 A9 ERIAE )
sLOT Oh = R 0
1h = R 1
2h = I8 2
3h = B 3
4h = i 4
5h = BB 5
6h = I 6
7h = B 7
8h = if 8
9h = R 9
Ah = i 10
Bh = B 11
Ch = i 12
Dh = IJ i 13
Eh = i 14
Fh = I 15
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6.7.15 LDO1_SEQUENCE_SLOT %7#%% ( f# = Eh ) [EfL = X]
K 6-32 &7~ T LDO1_SEQUENCE_SLOT , % 6-23 Hitf b kAT T 4.
bR S NS

&| 6-32. LDO1_SEQUENCE_SLOT {75

6 5

4

3 2

1 0

LDO1_SEQUENCE_ON_SLOT

\ LDO1_SEQUENCE_OFF_SLOT

R/W-X

R/W-X

%% 6-23. LDO1_SEQUENCE_SLOT &7 &FBRiiH

TFB

CSic

Bhr

]

LDO

SLOT

1_SEQUENCE_ON_ |RW

X

LDOT ) L HUR B2 5 ( 5K E NVM T7fifias BRIAE )

Oh = ifER 0
Th = 1
2h = iR 2
3h = IBR 3
4h=1E 4
5h = B 5
6h = I 7 6
7h = I 7
8h = iR 8
9h = iR 9
Ah = I 10
Bh = I 11
Ch = i 12
Dh = it 13
Eh = iF 14
Fh = I B 15

3-0

LDO1_SEQUENCE_OFF_|RW

SLOT

LDOT BT HLIN B2 5 ( 5K H NVM F7fifias BRIAE )

Oh =K 0
1h = R 1
2h = IR 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = 6
Th=HmF7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = B 12
Dh = B[ 13
Eh = i 14

Fh = B 15
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6.7.16 BUCK3_SEQUENCE_SLOT %78 (W% =Fh ) [EfL = X]
K 6-33 J£7~ T BUCK3_SEQUENCE_SLOT , % 6-24 Hxf it 4T 7 H 4.
IR FC SR

& 6-33. BUCK3_SEQUENCE_SLOT Ff##%
7 6 5 4 3 2 1 0
BUCK3_SEQUENCE_ON_SLOT | BUCK3_SEQUENCE_OFF_SLOT
RIW-X RIW-X

% 6-24. BUCK3_SEQUENCE_SLOT &7 5F&RiiH
Br FB C 3| s BEA

7-4 BUCK3_SEQUENCE_ON |R/W X BUCK3 LI R4S ( SKRE NVM 23 ERIME )
_SLOT Oh =m0
1h = FBE 1
2h = Il 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = I 6
7h=mKR 7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = BB 12
Dh = Bf [ 13
Eh = Ik 14
Fh = IfK 15
3-0 BUCK3_SEQUENCE_OF |R/W X BUCK3 HIIr I 405 (SR E NVM 23 ERIAE )
F_SLOT Oh =M 0
1h = R 1
2h = IR 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = 6
7h=mR 7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = B 12
Dh = B[ 13
Eh = Ik 14
Fh = IR 15
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6.7.17 BUCK2_SEQUENCE_SLOT #7748 ( fW# = 10h ) [EfL = X]
K 6-34 J£7~ T BUCK2_SEQUENCE_SLOT , # 6-25 sftf b 17T 7 /v 4.
R FC AR,

& 6-34. BUCK2_SEQUENCE_SLOT #7752
7 6 5 4 3 2 1 0
BUCK2_SEQUENCE_ON_SLOT \ BUCK2_SEQUENCE_OFF_SLOT
RIW-X RIW-X

% 6-25. BUCK2_SEQUENCE_SLOT &7 5FBRiiH
Br FB C 3| s BEA

7-4 BUCK2_SEQUENCE_ON |R/W X BUCK2 1 LI 405 ( SRE NVM 7R3 ERIME )
_SLOT Oh =m0
1h = FBE 1
2h = Il 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = I 6
7h=mKR 7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = BB 12
Dh = Bf [ 13
Eh = Ik 14
Fh = IfK 15
3-0 BUCK2_SEQUENCE_OF |R/W X BUCK2 BT 45 (SR E NVM 23 ERIAME )
F_SLOT Oh =M 0
1h = R 1
2h = IR 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = 6
7h=mR 7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = B 12
Dh = B[ 13
Eh = Ik 14
Fh = IR 15
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6.7.18 BUCK1_SEQUENCE_SLOT %78 (W% =11h ) [EAL = X]
Kl 6-35 J&7~ T BUCK1_SEQUENCE_SLOT , % 6-26 Hxf 4T 7 A4
REFNCME.

K| 6-35. BUCK1_SEQUENCE_SLOT %788

6

5

4 3 2 1 0

BUCK1_SEQUENCE_ON_SLOT

\ BUCK1_SEQUENCE_OFF_SLOT

R/W-X

R/W-X

% 6-26. BUCK1_SEQUENCE_SLOT &7 5FBRiiH

TFB

CSic

Bhr ]

BUCK1_SEQUENCE_ON
_sLoT

R/W

X BUCK1 M) LI B2 5 ( 5K E NVM F7fifias BRIAE )
Oh =K 0
1h = FBE 1
2h = Il 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = I 6
7h=mKR 7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = BB 12
Dh = Bf [ 13
Eh = Ik 14
Fh = IfK 15

3-0

BUCK1_SEQUENCE_OF
F_SLOT

R/W

X BUCKT T HLIN B2% 5 ( K NVM F7fifias IBRIAE )
Oh =K 0
1h = R 1
2h = IR 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = 6
Th=HmF7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = B 12
Dh = B[ 13
Eh = Ik 14
Fh = IR 15
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6.7.19 nRST_SEQUENCE_SLOT #7758 ( fi# =12h ) [Ef = X]
K 6-36 &~ T nRST_SEQUENCE_SLOT , 3 6-27 Hist ILidh/T 7 /44,
Y IS

&| 6-36. NRST_SEQUENCE_SLOT #7758

6

5

4

3 2

1 0

nRST_SEQUENCE_ON_SLOT

\ nRST_SEQUENCE_OFF_SLOT

R/W-X

R/W-X

% 6-27. nRST_SEQUENCE_SLOT &% 7B Ui

TFB

CSic

Bhr

]

nRST_SEQUENCE_ON_
sLOT

R/W

X

NRST 1 LRI ( RE NVM TEAEEEOAME )

Oh = ifER 0
Th = 1
2h = iR 2
3h = IBR 3
4h=1E 4
5h = B 5
6h = I 7 6
7h = I 7
8h = iR 8
9h = iR 9
Ah = I 10
Bh = I 11
Ch = i 12
Dh = it 13
Eh = iF 14
Fh = I B 15

nRST_SEQUENCE_OFF_
sLOT

R/W

NRST MW7 R K5 ( R E NVM TEAE S FEOAE )

Oh =K 0
1h = R 1
2h = IR 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = 6
Th=HmF7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = B 12
Dh = B[ 13
Eh = i 14
Fh = IR 15
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6.7.20 GPIO_SEQUENCE_SLOT %7#%% ( fR% =13h ) [EAL = X]
K 6-37 J&75 T GPIO_SEQUENCE_SLOT , % 6-28 Hixt 4T 7 /4.
Y IS

&l 6-37. GPIO_SEQUENCE_SLOT 277452
7 6 5 4 3 2 1 0
GPIO_SEQUENCE_ON_SLOT | GPIO_SEQUENCE_OFF_SLOT
RIW-X RIW-X

% 6-28. GPIO_SEQUENCE_SLOT &8 7B Ui
Br FB C 3| s BEA

7-4 GPIO_SEQUENCE_ON_ |RW X GPIO [y b I R4 5 (SR NVM {76k 22 I BRIAE )
SLOT Oh = 7 0
1h = W 1
2h = I 2
3h = iR 3
4h = i 4
5h = BB 5
6h = iR 6
7h = B 7
8h = I 8
9h = KR 9
Ah = i 10
Bh = I B 11
Ch = I 12
Dh = FJ R 13
Eh = i 14
Fh = I} 15
3-0 GPIO_SEQUENCE_OFF_ |RIW X GPIO [l LI B 5 (SR NVM {76k 22 I BRIAE )
SLOT Oh = iR 0
1h = R 1
2h = I8 2
3h = B 3
4h = i 4
5h = BB 5
6h = I 6
7h = B 7
8h = if 8
9h = R 9
Ah = i 10
Bh = B 11
Ch = i 12
Dh = IJ i 13
Eh = i 14
Fh = I 15
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6.7.21 GPO2_SEQUENCE_SLOT #77% ( W% = 14h ) [EfL = X]
K 6-38 Ji£7~ T GPO2_SEQUENCE_SLOT , # 6-29 %} thi#tfT 17 /44
R FC AR,

| 6-38. GPO2_SEQUENCE_SLOT %752

6 5

4

3 2

1 0

GPO2_SEQUENCE_ON_SLOT

\ GPO2_SEQUENCE_OFF_SLOT

R/W-X

R/W-X

2% 6-29. GPO2_SEQUENCE_SLOT ¥ &+

TFB

CSic

Bhr

]

GPO2_SEQUENCE_ON_ |RW

SLOT

X

GPO2 i) LRI BR% 5 (SR E NVM 7 &5 BRAE )

Oh = ifER 0
Th = 1
2h = iR 2
3h = IBR 3
4h=1E 4
5h = B 5
6h = I 7 6
7h = I 7
8h = iR 8
9h = iR 9
Ah = I 10
Bh = I 11
Ch = i 12
Dh = it 13
Eh = iF 14
Fh = I B 15

3-0

GPO2_SEQUENCE_OFF |RW

_sLOT

GPO2 [l R gl 5 ( R EH NVM FEiE 3 AOERAME )

Oh =K 0
1h = R 1
2h = IR 2
3h =Mk 3
4h = BB 4
5h = BT 5
6h = 6
Th=HmF7
8h = I 8
9h = I 9
Ah = i 10
Bh = B 11
Ch = B 12
Dh = B[ 13
Eh = i 14

Fh = B 15
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6.7.22 GPO1_SEQUENCE_SLOT %% ( W% = 15h ) [HEfL = X]
K 6-39 J#75~ T GPO1_SEQUENCE_SLOT , % 6-30 X b7 T /44
Y IS

&l 6-39. GPO1_SEQUENCE_SLOT %774
7 6 5 4 3 2 1 0
GPO1_SEQUENCE_ON_SLOT \ GPO1_SEQUENCE_OFF_SLOT
RIW-X RIW-X

2% 6-30. GPO1_SEQUENCE_SLOT &8+
Br FB C 3| s BEA

7-4 GPO1_SEQUENCE_ON_ |RW X GPO1 ) EHIIN RS S ( R E NVM 724k B BB )
SLOT Oh = 7 0
1h = W 1
2h = I 2
3h = iR 3
4h = i 4
5h = BB 5
6h = iR 6
7h = B 7
8h = I 8
9h = KR 9
Ah = i 10
Bh = I B 11
Ch = I 12
Dh = FJ R 13
Eh = i 14
Fh = I} 15
3-0 GPO1_SEQUENCE_OFF |RW X GPO1 I LI BES 5 ( R NVM 24k B BRI )
_sLoT Oh = R 0
1h = R 1
2h = I8 2
3h = B 3
4h = i 4
5h = BB 5
6h = I 6
7h = B 7
8h = if 8
9h = R 9
Ah = i 10
Bh = B 11
Ch = i 12
Dh = IJ i 13
Eh = i 14
Fh = I 15
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6.7.23 POWER_UP_SLOT_DURATION_1 %772 ( fi# = 16h ) [E4L = X]
] 6-40 &/~ 7 POWER_UP_SLOT_DURATION_1 , 5 6-31 Hxf kit 47 17 /41,

Y CIE IS
& 6-40. POWER_UP_SLOT_DURATION_1 #7758
7 6 5 4 3 2 1 0
POWER_UP_SLOT_0_DURATIO |POWER_UP_SLOT_1_DURATIO |POWER_UP_SLOT_2_DURATIO |POWER_UP_SLOT_3_DURATIO
N N N N
R/W-X R/W-X R/W-X R/W-X
% 6-31. POWER_UP_SLOT_DURATION_1 #7788 B i B
A FB Lz p-Z0A il
76 |POWER_UP_SLOT_0_D [R/W X MR ES BLUN S SIS (AR A B U B O FOSRAEI . ( SR
URATION NVM 174t 38 BRI E )
Oh =0ms
1h =1.5ms
2h =3ms
3h =10ms
5-4 POWER_UP_SLOT_1_D |R/W X F L DA MR DD 3 2SR T AU TR B BR 1 I RREERT IR, (R
URATION NVM F7i 28 IR BRIME )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
3-2 POWER_UP_SLOT_2_D |R/W X L HL PR ML RIS AT RS AR R 2 BIHRERm o). (SR E
URATION NVM F#1ii 28 R BRIME )
Oh =0ms
1h =1.5ms
2h = 3ms
3h =10ms
1-0 POWER_UP_SLOT_3_D |R/W X L BL R MAREHLD) R BIEATIRAS P 5 R N B2 3 IR Em ia) . (kB
URATION NVM 1728 T ERAE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
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6.7.24 POWER_UP_SLOT_DURATION_2 &% (% = 17h ) [EAL = X]
Kl 6-41 &7~ 7 POWER_UP_SLOT_DURATION_2 , 5 6-32 Hxf bt 47 17 /41

bR S NS
& 6-41. POWER_UP_SLOT_DURATION_2 %775
7 6 5 4 3 2 1
POWER_UP_SLOT_4 DURATIO |POWER_UP_SLOT_5 DURATIO|POWER_UP_SLOT_6_DURATIO | POWER_UP_SLOT_7_DURATIO
N N N N
R/W-X R/W-X R/W-X R/W-X
2% 6-32. POWER_UP_SLOT_DURATION_2 %7782 7B B
fr FB A p-Z0A Pt
7-6 POWER_UP_SLOT 4 D |R/W X R PL R ML RS ATIRES 7 A AR B R 4 RFLERT . (SR E
URATION NVM 77 fif 2 1 ERINE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
5-4 POWER_UP_SLOT_5_D |R/W X FHL LB MR BE 4T IR A A TR R 5 FOFREEm ], (SR E
URATION NVM 1728 R AE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
3-2 POWER_UP_SLOT 6 D |R/W X L HL PR ML BIE AT RS AR R 6 FIHREERm ], (SR E
URATION NVM 1728 R AE )
Oh =0ms
1h =1.5ms
2h = 3ms
3h =10ms
10 |POWER_UP_SLOT_7_D |RW X E DL A BLYIS B S TR A SR I 7 (g, (ke
URATION NVM 1728 T ERAE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
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6.7.25 POWER_UP_SLOT_DURATION_3 772 ( fm# = 18h ) [EL = X]
Kl 6-42 J&7~ T POWER_UP_SLOT DURATION_ 3, % 6-33 it k4T 7 /48

Y CIE IS
K| 6-42. POWER_UP_SLOT_DURATION_3 775}
7 6 5 4 3 2 1 0
POWER_UP_SLOT_8 DURATIO |POWER_UP_SLOT_9 DURATIO| POWER_UP_SLOT_10_DURATI | POWER_UP_SLOT_11_DURATI
N N ON ON
R/W-X R/W-X R/W-X R/W-X
% 6-33. POWER_UP_SLOT_DURATION_3 #7788 B i B
A FB Lz p-Z0A il
76  |POWER_UP_SLOT 8D |R/W X L B R e B AT IR A B I 2 8 F Rkt ). (R
URATION NVM 174t 38 BRI E )
Oh =0ms
1h =1.5ms
2h =3ms
3h =10ms
5-4 POWER_UP_SLOT_9 D |R/W X F L DA MR DD 3 S AT IRAS 7 5 TR B BR O M RREERT IR, (R
URATION NVM F7i 28 IR BRIME )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
3-2 POWER_UP_SLOT_10_D |[R/W X R DL MUY B AT RS T AR I R 10 O RFLER TR, (R
URATION E NVM fZ 28 ERAE )
Oh =0ms
1h =1.5ms
2h = 3ms
3h =10ms
1-0 POWER_UP_SLOT_11_D |R/W X b H DA NN RIS AT RS AR N B 11 BRpEEmT B ( RE
URATION NVM 1 25 R BRIAE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
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6.7.26 POWER_UP_SLOT_DURATION_4 772 ( fw# = 19h ) [EL = X]
K] 6-43 J&7x T POWER_UP_SLOT DURATION 4 , % 6-34 5t tbidk4T 7 /4.

bR S NS
& 6-43. POWER_UP_SLOT_DURATION_4 {75}
7 6 5 4 3 2 1 0
POWER_UP_SLOT_12_DURATI | POWER_UP_SLOT_13_DURATI | POWER_UP_SLOT_14 DURATI | POWER_UP_SLOT_15 DURATI
ON ON ON ON
R/W-X R/W-X R/W-X R/W-X
2% 6-34. POWER_UP_SLOT_DURATION_4 %7782 7B B
fr FB A p-Z0A Pt
7-6 POWER_UP_SLOT_12_D |R/W X L H AR ALY RIS 4T RES SR B 12 ARSI [a]. (oK
URATION EH NVM {728 ERAE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
5-4 POWER_UP_SLOT_13_D |R/W X FHL LB RN BE AT IR AS 5 BRI B 13 BOFRERmS ). (3R
URATION H NVM 7723 BRI )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
3-2 POWER_UP_SLOT_14_D |R/W X L H DA NN RIS AT RAS AR R 14 BOFRERITa]. (3R
URATION E NVM fZ 28 ERAE )
Oh =0ms
1h =1.5ms
2h = 3ms
3h =10ms
1-0 POWER_UP_SLOT_15_D |R/W X L H AR WAL RS AT RES AR B 15 BOFRERmTa]. (3R
URATION E NVM fFiE48 FERAE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
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6.7.27 POWER_DOWN_SLOT_DURATION_1 %77 % ( W% = 1Ah ) [ = X]
K] 6-44 J£7~x T POWER_DOWN_SLOT_DURATION_1 , % 6-35 Hxf bt 47 17 /44

Y IS
%] 6-44. POWER_DOWN_SLOT_DURATION_1 FHHR
7 6 5 4 3 2 1 0
POWER_DOWN_SLOT_0_DUR | POWER_DOWN_SLOT_1_DUR | POWER_DOWN_SLOT_2 DUR | POWER_DOWN_SLOT_3 DUR
ATION ATION ATION ATION
R/W-X R/W-X R/W-X R/W-X
2 6-35. POWER_DOWN_SLOT_DURATION_1 %7782 7B 8]
fr FB A Shr Pt
7-6 POWER_DOWN_SLOT_0 |R/'W X W H DA K I AT ARFS D) e B BT 1 AR B R O IRIRFLER ] (SR E
_DURATION NVM 77 fif 2 1 ERINE )
Oh =0ms
1h =1.5ms
2h = 3ms
3h =10ms
5-4 POWER_DOWN_SLOT_1 |R/W X W E DA K I AT ARFS DI B BT Z AR B R 1 IRESERS ). (SR E
_DURATION NVM 77 {i% 3 HIZRIAE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
3-2 POWER_DOWN_SLOT_2 |R/W X Wt H A S IS AT RS DI BN R LT FA IR I R 2 RS ). (SR H
_DURATION NVM 77 fif 8 FIZRIAE )
Oh =0ms
1h =1.5ms
2h = 3ms
3h =10ms
1-0 POWER_DOWN_SLOT_3 |R/W X W e B S I AT AR U3 B R ML F1 A IR B R 3 RSy /). (SR H
_DURATION NVM 770k 25 FIER A )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
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6.7.28 POWER_DOWN_SLOT_DURATION_2 %77 %% ( W% = 1Bh ) [EfL = X]
] 6-45 J£7~x T POWER_DOWN_SLOT_DURATION_2 , % 6-36 H 0t tbift 47 17 /44

Y IS
& 6-45. POWER_DOWN_SLOT_DURATION_2 FHHR
7 6 5 4 3 2 1
POWER_DOWN_SLOT_4 DUR | POWER_DOWN_SLOT_5 DUR | POWER_DOWN_SLOT_6_DUR | POWER_DOWN_SLOT_7_DUR
ATION ATION ATION ATION
R/W-X R/W-X R/W-X R/W-X
2% 6-36. POWER_DOWN_SLOT_DURATION_2 7728 Et i BH
Az FB A Shr UL
7-6 POWER_DOWN_SLOT_4 |R/W X W H DA K I AT ARFS D) e B BT A1 AR B R 4 IRRFSERT ). (SR E
_DURATION NVM 77 fif 2 1 ERINE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
5-4 POWER_DOWN_SLOT_5 |R/W X W H DA S I AT ARFS DI B BT Z1 AR B R 5 IRFLER ). (SR H
_DURATION NVM 77 fi% 88 BRI )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
3-2 POWER_DOWN_SLOT_6 |R/W X Wt H A S IS AT RS DI BN R ML FA TR N B2 6 RS TR, (SR H
_DURATION NVM F£ 625 I BRINE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
1-0 POWER_DOWN_SLOT_7 |R/W X Wi e B S I AT AR U3 B R ML FA IR B R 7 IRl i), (SR H

_DURATION

NVM 1 25 R BRIAE )
Oh = 0ms

1h =1.5ms

2h = 3ms

3h =10ms
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6.7.29 POWER_DOWN_SLOT_DURATION_3 %7 #% ( W% =1Ch ) [ = X]
] 6-46 Ji7~x T POWER_DOWN_SLOT_DURATION_3 , % 6-37 Hxf kit 47 17 /44,

Y IS
%] 6-46. POWER_DOWN_SLOT_DURATION_3 FHHR
7 6 5 4 3 2 1 0
POWER_DOWN_SLOT_8 DUR | POWER_DOWN_SLOT_9 DUR | POWER_DOWN_SLOT_10_DU |POWER_DOWN_SLOT_11_DUR
ATION ATION RATION ATION
R/W-X R/W-X R/W-X R/W-X
2 6-37. POWER_DOWN_SLOT_DURATION_3 %7782 7B B
fr FB A Shr Pt
7-6 POWER_DOWN_SLOT_8 |R/W X W H DA K I AT ARFS D) e B BT 1 AR B R 8 IRFLER . (SR E
_DURATION NVM 77 fif 2 1 ERINE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
5-4 POWER_DOWN_SLOT_9 |R/W X W H DA K I AT ARFS DI B BT Z1 AR B R 9 IRFLER ] (SR H
_DURATION NVM 17t 88 I BRAH )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
3-2 POWER_DOWN_SLOT_1 |R/'W X Wi H B S IS AT RS DI BN R HLT F1 TR I B 10 IRIRFSER ). (R
0_DURATION E NVM fZ 28 ERAE )
Oh =0ms
1h =1.5ms
2h = 3ms
3h =10ms
1-0 POWER_DOWN_SLOT_1 [R/IW X Wi e DA K I AT AR U3 B R LT FA RIS B 11 (0 FRLEmt (). (kR E
1_DURATION NVM 174t 3 1 BRAE )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
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6.7.30 POWER_DOWN_SLOT_DURATION_4 %77 %% ( W% = 1Dh ) [ = X]
Kl 6-47 &7~ T POWER_DOWN_SLOT_DURATION_4 , 5 6-38 Hxf bt 47 17 /44

REIFPC R,
&l 6-47. POWER_DOWN_SLOT_DURATION_4 &8
7 6 5 4 3 2 1
POWER_DOWN_SLOT_12_DU | POWER_DOWN_SLOT_13 DU | POWER_DOWN_SLOT_14_DU | POWER_DOWN_SLOT_15_DU
RATION RATION RATION RATION
R/W-X R/W-X R/W-X R/W-X
2% 6-38. POWER_DOWN_SLOT_DURATION_4 27728 Bt i BH
A FB vt Shr UL
7-6 POWER_DOWN_SLOT_1 |R/W X W7 F L R MGE AT RS VI B A WL 5 A IRT I B 12 (R ). (3R
2_DURATION H NVM 174 23 IR )
Oh =0ms
1h =1.5ms
2h = 3ms
3h =10ms
5-4 POWER_DOWN_SLOT_1 |R/W X Wi e DA WIS AT RS D BN R LT F1U A TR I B 13 IRRFSERS ). (R
3 _DURATION H NVM 7723 BRI )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
3-2 POWER_DOWN_SLOT_1 |R/W X Wi H A S IS AT RS DI BN R HLT FA TR I B 14 IRRFSERS ). (R
4 DURATION B NVM 174 38 BRI )
Oh = 0ms
1h =1.5ms
2h = 3ms
3h =10ms
10 |POWER_DOWN_SLOT_1 |RW X W7 i LB BSBAT IR A VI e BURS AL 51 1D 1 15 (R IA] . (oK
5_DURATION 1 NVM 42685 3R IA )
Oh =0ms
1h =1.5ms
2h = 3ms
3h =10ms
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6.7.31 GENERAL_CONFIG %778 ( fa# = 1Eh ) [EAL = X]
K 6-48 JE7x T GENERAL_CONFIG , % 6-39 thxf i/ 714

R[] B

| 6-48. GENERAL_CONFIG #fF#%

7 6

5

4

3 2 1 0

BYPASS_RAIL
S_DISCHARGE
D_CHECK

LDO4_UV_THR

LDO3_UV_THR

LDO2_UV_THR

LDO1_UV_THR GPIO_EN GPO2_EN GPO1_EN

R/W-X R/W-X

R/W-X

R/W-X

R/W-X R/W-X R/W-X R/W-X

2% 6-39. GENERAL_CONFIG &5 B i

TFB

CSic

Bhr

]

~

BYPASS_RAILS_DISCHA
RGED_CHECK

R/W

X

Geid pr A IR AR B DUT IR B ACTIVE JIRZS |, JRAE AT 1]
e 2 INITIALIZE IR 1817255 B AT HeF 2 P el 260 P st A
o ERMRESRZE, A% RV (BiWE ) FMHRaE. (KH
NVM 77 a5 FBRIAE )

Oh = BRAEIAT IR A 2

1h = GEid i A A

LDO4_UV_THR

R/W

LDO4 1y UV Bk AL NAERCE Ny LDO I iEH
TEEAOBRAE )

0h =-5% UV faill

1h =-10% UV Kl

(RHE NVM 17

LDO3_UV_THR

R/W

LDO3 iy UV BI{HIE AL
fit 25 BRI )

Oh =-5% UV £l

1h =-10% UV #rill

. (L/ERCE 9 LDO BHEHT. ( KH NVM %7

LDO2_UV_THR

R/W

LDO2 1y UV ik Fehe
&S HIBRIAE )

0Oh =-5% UV taill

1h =-10% UV il

. AV/ERRE A LDO BHEM. (K NVM 77

LDO1_UV_THR

R/wW

LDO1 /7 UV BIE AL
fitr g RIER A )

0Oh =-5% UV fill

1h =-10% UV £l

. (L/ERCE 9 LDO BHEHT. ( KH NVM %7

GPIO_EN

R/W

GPIO 1) FALRE 2. %428 H GPIO Thfgf4% ] GPIO 51
RE- (KRB NVM FERESERIAE )

Oh = Z5H] GPIO Thfig. it RE IR A-F,

1h = 5 H GPIO Thfig. it RS mi-Fs

GPO2_EN

R/W

GPO2 [#1)3 RIS . %4605 H GPO2 ThitItFh] GPO2 51
FPRZS. (RE NVM 174% B HERAE )

Oh = 25/] GPO2. i HIRZA AT

1h = G GPO2. HirHV RS NFHE.

GPO1_EN

R/W

GPO1 IyJa ARl A8 H GPO1 ZnaeH 4=l GPO1 51l
FERAS . (kRE NVM FEAE 28 ERIME )

Oh = Z&[] GPO1. H KA N ARHT

1h = G GPO1. HrHIRE LS.
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6.7.32 MFP_1_CONFIG %72} ( /%% = 1Fh ) [Bf = X]
K 6-49 ;s T MFP_1_CONFIG , % 6-40 "t T T A48

SACIESIM IS
& 6-49. MFP_1_CONFIG 2 f75%
7 6 5 4 3 2 1 0
MODE_I2C_CT |VSEL_SD_I2C_| MODE_RESET | MODE_STBY_ | MULTI_DEVICE| VSEL_RAIL VSEL_SD_POL |VSEL_DDR_SD
RL CTRL _POLARITY POLARITY _ENABLE ARITY
R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X
% 6-40. MFP_1_CONFIG &8 7B i
Br FB KA s BH
7 MODE_I2C_CTRL R/W X {1 12C #47 MODE #%#i. i#id MODE/RESET #1/g{ MODE/STBY
3|15 MODE #2143, S HBIRRPIOERK. (KE NVM (764
BRI )
Oh = {2l PFM
1h = 3] PWM
6 VSEL_SD_I2C_CTRL RIW X i 12C #47 VSEL_SD #2#1. 17£ VSEL_SD/VSEL_DDR 3| J#fi
HJ “VSEL_DDR” BHEM. (k[ NVM fEfE LBl )
Oh =1.8V
1h = LDOx_VOUT %17k
5 MODE_RESET_POLARIT |R/W X MODE_RESET 5| it e & . & : AT AERRPEHIM T g , Bk
Y FERIN SR © B R N AR | (K NVM ER% 220 2R A
1)
Oh = [ /¢ & Jy MODE] % HLF - 131 PFM/ESHF - 361 PWM.
SRR & o RESET] & 1 F - 5 R0/ HF - E# 41,
1h = [ RAL E y MODE] - [ 3) PFMAR Y- - 386 PWM.
[ SR By RESET] 7501 - 5 R/ i - IE 44
4 MODE_STBY_POLARITY |R/W X MODE_STBY 3| I#RME B . & il IERREIA o |, [Hif%E
B + B BRSO | (R E NVM 76523 12 A )
Oh = [ 8 & 9 MODE] 1 #1°F - £13h PFM/E H1°F - 3] PWM.
[Un SR ACE A STBY] K HL T - STBY AR&/E HL T - ACTIVE R4
1h = [ E &y MODE] 75 HF - [43) PFMAR LY - 386 PWM.
[ By STBY] i H1F - STBY RAMEHF - ACTIVE 4R,
3 MULTI_DEVICE_ENABLE |R/W X g B B N EA A ( ¥+ GPO HfE GPO hhE ), BB NE A
PF ( Hrh GPO T 5 ARSI ) . ¥E& - U INITIALIZE R4
THM L (R NVM 7RSS 0B A )
Oh = HEAHE | GPIO 3 ELE N GPO
1h = L4 E , GPIO 5| ifid & A GPIO
2 VSEL_RAIL R/W X LDO 1 VSEL_SD/VSEL_DDR ###l. J#& : {N4E INITIALIZE IR&E T
B (NVM A4 SR BRI )
Oh =LDO1
1h =LDO2
1 VSEL_SD_POLARITY  |R/W X SD -RHLFEMERE. VERE © T DUYEHRIE IR B O | (HiE % R R R
SD EHIEHIEES | ( NVM 7 EA L E )
Oh = {K P - 1.8V/i P - LDOx_VOUT %77 433t &
1h = EHF - 1.8VAKHF - LDOX_VOUT Ff7as X B
0 VSEL_DDR_SD R/W X VSEL_SD/VSEL DDR Fd . yER : {UFE INITIALIZE IR& TR !
(T NVM 1765 5 BRI )
Oh = VSEL 3| it &9 DDR , bLi% & Buck3 b /e
1h = VSEL I E A SD , LA % VSEL_RAIL F[(H1E
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6.7.33 MFP_2_CONFIG #7758 ( % = 20h ) [£f = X]
€ 6-50 J£7% T MFP_2_CONFIG , % 6-41 it W4T T A4
Y CIE IS

&l 6-50. MFP_2_CONFIG & 175

7

6

5 4

3 2 1 0

PU_ON_FSD

WARM_COLD_
RESET_CONFI
G

EN_PB_VSENSE_CONFIG

EN_PB_VSENS| MODE_RESET MODE_STBY_CONFIG
E_DEGL _CONFIG

R/W-X

R/W-X

R/W-X

R/W-X R/W-X R/W-X

% 6-41. MFP_2_CONFIG {787 B i

hir FB

CSic pLina

]

~

PU_ON_FSD

R/W X

HOCRIER (FSD) I _Erf. BRIk, R VSYS I, RIE EN/PB/
VSENSE 35| fl4tT OFF_REQ R , #ffth4 Bai% ACTIVE IR
Ao (RE NVM 1A HIBNAE )

Oh = ZEHIE R IEAS I (FSD).

1h = a0 E e IRk (FSD).

6 WARM_COLD_RESET C
ONFIG

R/wW X

4334 MODE/RESET 5l il RESET HH# , /£ WARM 4 fir 5
COLD % fir 2 134T e ¥ (AN T8I 12C 14719 RESET ) (K
H NVM 7 fif 2 9 BRIAE )

Oh = COLD RESET

1h = WARM RESET

5-4 EN_PB_VSENSE_CONFI
G

R/W X

i HA#AVSENSE TRE . in#k NVM J5 | 520385 12C #HTH i

( BRAERAE X NVM HHTSRERTRIRTZE ) ( RE NVM TEA5 38 RIERIA
1t )

Oh = 285 FIic &

1h = $#Z40Rc &

2h = VSENSE it &

3h = BFE R E

3 EN_PB_VSENSE_DEGL

R/W X

{FREAZH/VSENSE FiRfikph . 75 : AVAE INITIALIZE JIRA &
M % B EN/VSENSE W30 PB Bl fi) 58 B i BUR S« b
B (RE NVM FERE R BRNE )

Oh =% ( #%4 : EN/VSENSE Jy 120us , PB ¥ 200ms )

1h =K ( #7{ : EN/VSENSE 5y 50ms , PB 4 600ms )

2 MODE_RESET_CONFIG

R/W X

MODE/RESET L& ( RH NVM f7# &5 BIAE )
Oh = MODE
1h = RESET

1-0 MODE_STBY_CONFIG

R/wW X

MODE_STDBY Al & ( 3kE NVM 77 {2 kil )
0Oh = MODE

1h = STBY

2h = MODE #I STBY

3h = MODE
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6.7.34 STBY_1_CONFIG %778 ( fa# = 21h ) [EAL = X]
K 6-51 g7 T STBY_1_CONFIG , # 6-42 st tbithfT 7 A4,

REFNCME.
&l 6-51. STBY_1_CONFIG &8
7 6 5 4 3 2 1 0
RESERVED LDO4_STBY_E | LDO3_STBY_E | LDO2_STBY_E | LDO1_STBY_E | BUCK3_STBY_ | BUCK2_STBY_ |BUCK1_STBY_
N N N N EN EN EN
R-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X
% 6-42. STBY_1_CONFIG &FFRF BRI

Br FB KA s BH

7 RESERVED R X ]

6 LDO4_STBY_EN RIW X 7& STANDBY JRZA T LDO4. (K1 NVM FE65 83 B INE )
Oh = 7£ STBY #A N2 H
1h = 7€ STBY #= Fa

5 LDO3_STBY_EN R/W X 7t STANDBY IRZ& R LDO3.  ( 3KE NVM 726k 3 BRI )
Oh = 7£ STBY Kzt 255
1h = £ STBY #xL T 3

4 LDO2_STBY_EN RIW X 7£ STANDBY JRA T LDO2. (K E NVM FEA5 2% R IME )
Oh = 7£ STBY #i=R N2 H
1h = 7 STBY #38 F i

3 LDO1_STBY_EN RIW X 7£ STANDBY R T H LDO1.  ( SKH NVM T4 23 B INE )
Oh = 7£ STBY Hizt T 25/
1h = 7 STBY #38 F i A

2 BUCK3_STBY_EN R/W X 7E STANDBY (k% N3 H BUCK3. (SR NVM f7ik 2 B )
Oh = 7£ STBY izt 255
1h = 7£ STBY #38 F i H

1 BUCK2_STBY_EN R/W X 1E STANDBY IR T /B H BUCK2. ( SkHE NVM 17 a3 I BRAE )
Oh = 7£ STBY #ist P45
1h = 7€ STBY #RA NG H

0 BUCK1_STBY_EN R/W X 7£ STANDBY IR7& F B BUCKT. ( kRE NVM Tt 28 BRI )
Oh = 7£ STBY i F2&
1h = 7£ STBY A\ TFEH
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6.7.35 STBY_2_CONFIG #f73% ( fi# = 22h ) [RAL = X]
K 6-52 J£7~ T STBY_2_CONFIG , % 6-43 i it 4T 7 H 4.

ACEMINSE
&l 6-52. STBY_2_CONFIG &8
7 6 5 4 3 2 1 0
148 RESERVED RESERVED RESERVED RESERVED GPIO_STBY_E |GPO2_STBY_E |GPO1_STBY_E
N N N
R-X R-X R-X R-X R-X R/W-X R/W-X R/W-X
% 6-43. STBY_2_CONFIG HFFRF BRI

fr ¥Bt oAl p-2a wH

7 RESERVED R X ]

6 RESERVED R X {5

5 RESERVED R X R

4 RESERVED R X REE

3 RESERVED R X 1R

2 GPIO_STBY_EN R/W X 7£ STANDBY R T GPIO.  ( SKH NVM 1523 ERINE )
Oh = £ STBY i F4x
1h = £ STBY #i5% F j3 /i

1 GPO2_STBY_EN R/W X 7£ STANDBY JRA T H GPO2. ( KH NVM £ fif 83 ERAE )
Oh = £ STBY #is{ F4%
1h = 7€ STBY #is{ F 3 i

0 GPO1_STBY_EN R/W X 7£ STANDBY JRA T B GPO1. ( KH NVM 7Efif 83 BRAE )
Oh = 7£ STBY #i 22 H
1h = 7€ STBY #RA N EH
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6.7.36 OC_DEGL_CONFIG #7758 (Wt =23h) [Efi =
6-53 &7~ T OC_DEGL_CONFIG , % 6-44 F%f b7 7 A28

R[] B

/& 6-53. OC_DEGL_CONFIG #f78%

7 6 5 4

3

2

1

0

RESERVED | EN_LONG_DE | EN_LONG_DE | EN_LONG_DE
GL_FOR_OC_L|GL_FOR_OC_L|GL_FOR_OC_L
DO4 DO3 DO2

EN_LONG_DE
GL_FOR OC_L
DO1

EN_LONG_DE
GL_FOR_OC_
BUCK3

EN_LONG_DE
GL_FOR_OC_
BUCK2

EN_LONG_DE
GL_FOR_OC_
BUCK

R-X R/W-X R/W-X R/W-X

R/W-X

R/W-X

R/W-X

R/W-X

% 6-44. OC_DEGL_CONFIG &R 7Bt

TFB CSic pLina

]

RESERVED R X

TRE

o | N

EN_LONG_DEGL_FOR_
OC_LDO4

R/W X

LB, 5 LDO4 l_ﬁ 55 I TR kg .
WA T RIEDIR

H LDO4 &
)

B Jk 1325 50 o

( SRE NVM 16k 23 HER A

THBRET , A

Oh = LDO4 1L ifitf5 5 ML IR UG K 5 SN 8] K4 20ps
1h = LDO4 115 5 RIFTAR W Sk =5 I 5] 9 K2 2ms

EN_LONG_DEGL_FOR_

OC_LDO3

R/W

AL EAET 5 LDO3 i ififE 5 K BT ik ik i o
FH LDO3 i (5 5 1A o e ik i i 101
18 )

Oh = LDO3 & ifif& 5 HIPo M ik R 2L 7] K 29 20ps
1h = LDO3 i ifitf5 5 I ARIE Sk MR S2 ] (8] K25 2ms

TR, 8
( KB NVM T7E &R IERIA

4 EN_LONG_DEGL_FOR_
OC_LDO2

R/wW

ZALEALR , 7 LDO2 i fE 5 AR HLoR I Bk ik 1 o
QUBE K L T o

H LDO2 it
)

TAE

Oh = LDO2 i #itf 5 IR UE K w5 £ 5] 9K Z) 20pus
5 RIAR I Bk 4 e 18] K2 2ms

1h = LDO2 id¥ifs

SRR

( SKE NVM 176 83 ER A

THERRT , B

3 EN_LONG_DEGL_FOR_
OC_LDO1

R/wW

EALENR , 5 LDO1 RS S KA
H LDO1 &ifif5 5 HfE iR

)

Oh = LDO1 i (5 5 ik

1h =LDO1 i

VB Jk 5 I o

SRV Rk I T o
( RE NVM 16 83 1A

U ik R S TR) Sk 24 20pus
IR 5 ARk RR S 7] R K 4 2ms

THERE, 5

2 EN_LONG_DEGL_FOR_
OC_BUCK3

R/W

AL BN, JAH BUCKS 3t f5 5 i K g 04 ik i 1
Ji F BUCK3 i35 5 i Bk

ERINE )

Oh = BUCK3 puR/ N ER)

PURMERK 54

1h = BUCK3 il if5

TRV 45 2] 6] 733(241 ms

QUG Rk I I o

( I_J NN
ﬂﬂaﬂj:éﬁh 20ps
F (B

fiRfuid

AR AN 52

( RE NVM Fhif#m
RSN /47 it

THBRE

$if ) K
/LR )

1 EN_LONG_DEGL_FOR_
OC_BUCK2

R/W

AL BN, 7 BUCK2 it 5 MK HTaRIE ik p ke 150
Ji Fl BUCK2 1t 5 A AR W Jik ik T

ENE )

Oh = BUCK2 diif5 5

iR

FRARUEI I 574

(
Jik R 2 1R) K 294 20us
1h = BUCK2 It iif5 5 ( mifilid i
F B K 2 2ms

R
fi it

(REH NVM 7731
o RN e 1A/t

AV S /S

TE R,

TR )

)

0 EN_LONG_DEGL_FOR_
OC_BUCK1

R/W

ZALE AR, 5 BUCKT s S KdiR
SURIKEREHINFEEAREN -3 QU U

& F BUCK1 i
ZRIME )

Oh = BUCK1 ARES

PURMERK 54

E,

R [k b Rp 52 I (1] 9K 49 2ms

( re AL
Sl K209 20ps
1h = BUCK1 idifif5 = ( mifllidifi

AR SRR S 1R/ i ) #)

AL SRR e 1A/ a3 ) 1)

e Jik 3 I
( SRH NVM 175231

EERE
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6.7.37 INT_MASK_UV F7#% (W% = 24h ) [EAL = X]
K 6-54 & T INT_MASK_UV , 3 6-45 st thithAT 7 A48

REFNCRE,
& 6-54. INT_MASK_UV FE#
7 6 5 4 3 2 1 0
MASK_RETRY | BUCK3_UV_M | BUCK2_UV_M | BUCK1_UV_M | LDO4_UV_MA | LDO3_UV_MA | LDO2_UV_MA | LDO1_UV_MA

_COUNT ASK ASK ASK SK SK SK SK

R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X

% 6-45. INT_MASK_UV 2/ BB
iz FB HA §-La L
7 MASK_RETRY_COUNT |R/W X AL BN, SEREFTUAERKE LB, (RE NVM 158

HIERINE )

Oh = 23 L HiR 2 IR, SRJEREEHA

1h = AT R R E R

6 BUCK3_UV_MASK R/W X BUCK3 RIESt#E. ( KE NVM 1E6E 2% B )
Oh = KBkt ( stk )

1h = CUBFIRE ( ARHR s )

5 BUCK2_UV_MASK RIW X BUCK2 KJERE . (RE NVM 176k 25 I ERIAE )
Oh = A Bfilfe ( Wk )
1h = CUBFIRE ( AR i )

4 BUCK1_UV_MASK RIW X BUCK1 KJEBE#z. (SRE NVM 176k 25 I ERIAE )
Oh = KBl ( 5wk )
1h = BRIk ( RIS s )

3 LDO4_UV_MASK R/W X LDO4 K JEJfi - /& BYP 8¢ LSW B N A% 5t ( RHE NVM 7%
ik 22 AT BRI )

Oh = &bkl ( ks )

1h = SAFlE ( R TR )

2 LDO3_UV_MASK R/W X LDO3 K JEJii - 7 BYP 3k LSW B Feh& bk, (K H NVM 17
ik 2R 1B )

Oh = KBl ( 5wk )

1h = CBFIl ( ARAR A MR )

1 LDO2_UV_MASK R/W X LDO2 K JEJ#i - /& BYP 8¢ LSW #i N A% 5. ( RH NVM 7%
ik 22 AT BRI )

Oh = ABfikl ( ks )

1h = SRR ( AR W )

0 LDO1_UV_MASK R/W X LDO1 RIEFii - £ BYP 3k LSW B Feh& biik. (K H NVM 17
fits B HERINE )

Oh = KBl ( itk )

1h = SRRl ( ARAR A Wk )
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6.7.38 MASK_CONFIG #f7%% ( W = 25h ) [HEfL = X]

6-55 E7~ 7 MASK_CONFIG , % 6-46 H5f it it4T T A 4.
bR S NS
Kl 6-55. MASK_CONFIG & 1758
7 6 5 4 3 2 1 0
MASK_INT_FO MASK_EFFECT MASK_INT_FO | SENSOR_0_W | SENSOR_1_W | SENSOR_2_W | SENSOR_3_W
R_PB R_RV ARM_MASK | ARM_MASK | ARM_MASK | ARM_MASK
R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X
% 6-46. MASK_CONFIG & 7287 Bt B
A FB Lz p-Z0A Pt
7 MASK_INT_FOR_PB R/W X FIF260 nINT 3] B 7506 12401 (PB) 4% T PR i 34 BUs 14 57 7
(REH NVM G810 BRIAE )
Oh = K Bille ( XFFATAT PB Z4F |, nINT 84 &K BT )
1h = B ( nINT XHEAT PB A ANEUR )
6-5 MASK_EFFECT R/W X BERIIRI (AR ) (ORE NVM Fa4 81 BRIAE )
Oh = FIRAZEAK , nINT TR , AVEFXef e 3 A7
1h = FTEREZAL | nINT RS, &% i i B AL
2h = JOREA , nINT GRM , Stz E N (5 11b AHE )
3h = JORARAL , nINT G RE, PR ER (5 10b HH1H )
4 MASK_INT_FOR_RV R/W X FIF#26] nINT 5150 RV (3R HIE ) FEBURK RN, (K
H NVM 17 #5 HBLAE )
Oh = KBfill ( fEFHZE ACTIVE RZS W8 =5 T s I BUbE | %1%
il RV ZHF |, nINT #4 £EHF )
1h = BE ( nINT XHEAT RV S35 A HUK )
3 SENSOR_0_WARM_MAS |R/W X OOH R ARG , AR 0. (R NVM TR 88 I ERIAE )
K Oh = ARBF ( sl )
1h =SB ( RS W )
2 SENSOR_1_WARM_MAS |R/W X TR R B , AR IRAS 1. (KRB NVM RS BRIAE )
K Oh = ARBFL ( sl )
1h = CBEML ( RS wR )
1 SENSOR_2_WARM_MAS |R/W X TR P R L 1EIRES 2. (KRB NVM 2B 2SI BAE )
K Oh = KRBl ( sk )
1h = CUBEML ( R4S W )
0 SENSOR_3_WARM_MAS |R/W X TR S R , AR 3. (SR NVM 2SS HI B )
K Oh = R Bril ( s ek )
1h = SRR ( ARG Wk )
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6.7.39 12C_ADDRESS_REG #%774% ( fW# = 26h ) [E4L = X]
K 6-56 &7~ T 12C_ADDRESS_REG , % 6-47 rftf lihAT T /44

IR FC SR
& 6-56. 12C_ADDRESS_REG %775}
7 6 5 4 3 2 1 0
DIY_NVM_PRO 12C_ADDRESS
GRAM_CMD _|
SSUED
R/W-X R/W-X
2 6-47. 12C_ADDRESS_REG %787
| TR ] Hhr BiEA
7 DIY_NVM_PROGRAM_C [R/W X PR T DIY G & 0. — HELL , SRR B DR
MD_ISSUED Ao (RE NVM FEAE8HIERINE )
0h = NVM %3 & 58 5
Th = NVM %0 2% B it DIY 4 fir & 80
6-0 I2C_ADDRESS R/W X 12C MMk VER : W DAFESRAE R S o, (05 5 R R )R « BT
S/EHE 1 (RE NVM (2R BRI )
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6.7.40 USER_GENERAL_NVM_STORAGE_REG ##:5 ( fW# = 27h ) [£fI = X]
] 6-57 J& T USER_GENERAL_NVM_STORAGE_REG , % 6-48 it It 4T T /144

Y CIE IS
& 6-57. USER_GENERAL_NVM_STORAGE_REG #f7£5%
7 6 5 4 3 2 1 0
USER_GENERAL_NVM_STORAGE
R/W-X
% 6-48. USER_GENERAL_NVM_STORAGE_REG &FfF#sZB i
A FB Lz LA il
7-0 USER_GENERAL_NVM_ |R/W X BT 8 1 NVM %5 4725 i AL 7 SR A7 Gk A i (B P ik
STORAGE 1 NVM BRA ) NVM-ID ), s AT HRARAE. (kA NVM 748
HIBRIAE )

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS65219-Q1

fxriR . 17

English Data Sheet: SLVSGA1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNP4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNP4B&partnum=TPS65219-Q1
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com/lit/pdf/SLVSGA1

TPS65219-Q1

ZHCSNP4B - DECEMBER 2022 - REVISED JUNE 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7.41 MANUFACTURING_VER #7%% ( f# = 28h ) [S 1L = 00h]
K 6-58 £~ T MANUFACTURING_VER , % 6-49 Hixf bt 47 7144

R EFCERER.
& 6-58. MANUFACTURING_VER #778%
7 6 5 4 3] 2 1 0
SILICON_REV
R-0h
# 6-49. MANUFACTURING_VER #7788 7 Bt it B
fir FB RA B L]
7-0 SILICON_REV R Oh SILICON_REVI[7:6] - & SILICON_REV[5:3] - ALR
SILICON_REV[2:0] - & /@& HEITHR - fiHeLk ( A% NVM il )
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6.7.42 MFP_CTRL #7723 (fm% =29h ) [RAL = X]

Kl 6-59 Jg/r T MFP_CTRL , % 6-50 HxfIbifiAT 1 /44,

SACIESIM IS
&l 6-59. MFP_CTRL 27752
7 6 5 4 3 2 1 0
148 RESERVED RESERVED GPIO_STATUS | WARM_RESET |COLD_RESET_| STBY_I2C_CT | 12C_OFF_REQ
_I2C_CTRL I2C_CTRL RL
R-X R-X R-X R-Oh R/WSelfCIrF-0Oh R/W-0h R/W-0h R/WSelfCIrF-0Oh
% 6-50. MFP_CTRL #7283 7B Ui Bl

fr FB oAl p-2a BH

7 RESERVED R X ]

6 RESERVED R X fe8

5 RESERVED R X R

4 GPIO_STATUS R Oh 187~ GPIO 5] ) sEifE
0Oh = GPIO 3|4 wily “0”
1h = GPIO 5|4/l “1”

3 WARM_RESET_[2C_CTR |R/WSelfCIrF |Oh MEN “1” I, filhk WARM RESET. V& @ Zfrs@ahisig , Bt

L EYNEY NI SCE LN

Oh = IE#i24T
1h = WARM_RESET

2 COLD_RESET_I2C_CTR |R/W Oh M E N E HASER ik COLD RESET. 3t INITIALIZE RAKE

L (7

Oh = I 1817
1h = COLD_RESET

1 STBY_I2C_CTRL R/W Oh f#iH 12C. i#47 STBY #4l. it MODE/STBY 5|5 STBY 5#il4&
oo i S0P EH .
Oh = IF#3EATF
1h = STBY =,

0 12C_OFF_REQ R/WSelfCIrF |Oh B “1” BN ;- ik OFF iR, BN “07 I A,
AT ATIE R .
Oh = A7 54
1h = fil & OFF i#sk
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6.7.43 DISCHARGE_CONFIG %73} ( fW#% = 2Ah ) [EAL = X]
| 6-60 /7~ | DISCHARGE_CONFIG , % 6-51 Hixf it 4T 7 A 4.

AR EMSE N
& 6-60. DISCHARGE_CONFIG &5
7 6 5 4 3 2 1 0
RESERVED LDO4_DISCHA | LDO3_DISCHA | LDO2_DISCHA | LDO1_DISCHA | BUCK3_DISCH | BUCK2_DISCH | BUCK1_DISCH
RGE_EN RGE_EN RGE_EN RGE_EN ARGE_EN ARGE_EN ARGE_EN
R-X R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h
2% 6-51. DISCHARGE_CONFIG 27728 Bt i B
Br FB C 3| s BEA
7 RESERVED R X ]
6 LDO4_DISCHARGE_EN |R/W 1h LDO4 5 i B
Oh = TEHH
1h =250Q
5 LDO3_DISCHARGE_EN |R/W 1h LDO3 [ ¥ &
Oh = Fjif
1h =250Q
4 LDO2_DISCHARGE_EN |R/W 1h LDO2 I &
Oh = ik
1h =200Q
3 LDO1_DISCHARGE_EN |R/W 1h LDO1 WA B
Oh = Ll H
1h =200Q
2 BUCK3_DISCHARGE_EN |R/W 1h BUCKS3 R L &
Oh = L,
1h=125Q
1 BUCK2_DISCHARGE_EN |R/W 1h BUCK2 1 H % B
Oh = JEjiH
1h=125Q
0 BUCK1_DISCHARGE_EN |R/W 1h BUCK1 Ml % B
Oh = Fjikh
1h=125Q
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6.7.44 INT_SOURCE #7723 ( fm#% = 2Bh ) [E4L = 00h]
¥ 6-61 J£7~ T INT_SOURCE , # 6-52 st tithtr 741

Y CIE IS
&l 6-61. INT_SOURCE % 77#%
7 6 5 4 3 2 1 0
INT_PB_IS_SE | INT_LDO_3 4_|INT_LDO_1_2_| INT_BUCK_3_I|INT_BUCK_1_2|INT_SYSTEM_I|INT_RV_IS_SE |INT_TIMEOUT_
T IS_SET IS_SET S_SET TIs_SET S_SET T RV_SD_IS_SE
T
R-0h R-0h R-0h R-0Oh R-Oh R-0h R-0Oh R-0h
% 6-52. INT_SOURCE # 17 7Bti B
A FB Lz p-Z0A il
7 INT_PB_IS_SET R oh ZA7 8 INT_PB f7{E— s 2 A INT 35
Oh = INT_PB P # 8 fir
1h = INT_PB & & T —Aai &AM
6 INT_LDO 3 4 IS_SET |R oh 21732 INT_LDO_3_4 e —A s £/ INT I
Oh =INT_LDO_3 4 # ki HE N
1h = INT_LDO_3 4 Hi&HE T — Ak /AMMr
5 INT_LDO_1_2_ IS_SET |R oh 1748 INT_LDO_1_2 shfF4E— AN 8% 4 INT U5
Oh =INT_LDO_1_2 # ki HEN
1h = INT_LDO_1_2 Hi & T — ek Z A
4 INT_BUCK 3_IS_SET  |R oh %4745 INT_BUCK_3 si{77E AN 8% INT U5
Oh = INT_BUCK_3 1k & & fir
1h = INT_BUCK_3 #1887 AN sZAMr
3 INT_BUCK_1_2 IS_SET |R Oh A A74% INT_BUCK_1_2 HFE— £ A INT ¥
Oh = INT_BUCK_1_2 ik i Efi
1h = INT_BUCK_1_2 B 7 A E M
2 INT_SYSTEM_IS_SET  |R oh %4748 INT_SYSTEM Hif#7E—ANBk 2 A INT ¥
Oh = INT_SYSTEM th % & iz
1h = INT_SYSTEM H#& & 7 — M EEZ AL
1 INT_RV_IS_SET R oh ZA7 8 INT_RV 7 — AN £/ INT I
Oh = INT_RV B fir
1h=INT_RV HiZE T —AEE M
0 INT_TIMEOUT_RV_SD_I |R Oh 217 4% INT_TIMEOUT_RV_SD HF#/E— A8 £/ INT ¥
S_SET Oh = INT_TIMEOUT_RV_SD k& &L
1h = INT_TIMEOUT_RV_SD 18 T A sk A
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6.7.45 INT_LDO_3_4 F 7% (W% =2Ch ) [EfI = X]

K] 6-62 fE7~ 1 INT_LDO_3_4 , 3£ 6-53 WXtk fT 17 /r 4.

REIFPC R,
&l 6-62. INT_LDO_3_4 &8
7 6 5 4 3 2 1 0
ey \ RESERVED \ LDO4_UV \ LDO4_OC \ LDO4_SCG \ LDO3_UV \ LDO3_OC LDO3_SCG
R-X R-X R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h
2% 6-53. INT_LDO_3_4 FFasFE i

A FB A Shr PiHA

7 RESERVED R X Ess|

6 RESERVED R X e

5 LDO4_UV R/W1C oh LDO4 & R, Ui e 4758 INT_MASK_UV BRI * UV_MASK
Rig “17 , MFEFH A INITIALIZE RS 275 B 3his s
Oh = SRAG I F| dig e
1h = A& 21 i

4 LDO4_OC R/W1C oh LDO4 i i e
Oh = SRAGI F| fig
1h = R 31

3 LDO4 SCG R/W1C oOh LDO4 2 i i i
Oh = A I 2] e
1h = A& 3 e

2 LDO3_UV R/W1C oh LDO3 K EHIE. WIEZFf74s INT_MASK_UV SRR *_ UV_MASK
f19 “17 ) MR Z INITIALIZE RS2 TS H 3his R
Oh = FA I 2] i i
1h = A0 21 di fs

1 LDO3_OC R/W1C Oh LDO3 it i #ef
Oh = SRAG I 3| dig e
1h = A 21 i s

0 LDO3_SCG R/W1C oOh LDO3 4 Hh 5 4 e iz
Oh = RAG I F dig e
1h = A 3
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6.7.46 INT_LDO_1_2 #7758 ( fW#% = 2Dh ) [R4L = X]

K] 6-63 fE7~ 1 INT_LDO_1_2 , 3£ 6-54 WXtk T 17 /r 4.

REIFNC SR,
&l 6-63. INT_LDO_1_2 &7
7 6 5 4 3 2 1 0
e \ RESERVED \ LDO2_UV \ LDO2_OC \ LDO2_SCG \ LDO1_UV \ LDO1_OC LDO1_SCG
R-X R-X R/W1C-0h R/W1C-Oh R/W1C-0h R/W1C-0h R/W1C-Oh R/W1C-0h
2% 6-54. INT_LDO_1_2 2B

fr FB A Shr UL

7 RESERVED R X {78

6 RESERVED R X 15

5 LDO2_UV RIW1C oh LDO2 /& JE k. #157i/74% INT_MASK_UV SRR * UV_MASK
iy “17 , WAEE LS INITIALIZE RG2S B 3iE R
Oh = A I 2] i
Th = Ha i 21 g e

4 LDO2_OC RIW1C oh LDO2 i 3 i
Oh = Al 2] i
1h = R 31

3 LDO2_SCG RW1C Oh LDO2 4% i 4 s
Oh = A I 2] e
1h = A& 3 e

2 LDO1_UV RIW1C oh LDO1 & JE k. #1571 7748 INT_MASK_UV FAIRIfG * UV_MASK
f19 “17 ) MR Z INITIALIZE RS2 TS H 3his R
Oh = FA I 2] i i
Th = Far i 2] dg e

1 LDO1_OC RIW1C Oh LDO1 i 3 i
Oh = A A I 2] i
Th = Ha i 2] g e

0 LDO1_SCG RIW1C Oh LDOT 4 4 1% b
Oh = Al 2] i
1h = A 3

Copyright © 2024 Texas Instruments Incorporated

HRXFIRE 123

Product Folder Links: TPS65219-Q1

English Data Sheet: SLVSGA1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNP4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNP4B&partnum=TPS65219-Q1
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com/lit/pdf/SLVSGA1

TPS65219-Q1

ZHCSNP4B - DECEMBER 2022 - REVISED JUNE 2024

13 TEXAS

INSTRUMENTS

www.ti.com.cn

6.7.47 INT_BUCK_3 #7728 (W% =2Eh ) [EAL = X]
K 6-64 J&7 T INT_BUCK_ 3, % 6-55 Hixf it iT 7 4.

SACIESIM IS
K] 6-64. INT_BUCK_3 &8
7 6 5 4 3 2 1
148 RESERVED RESERVED RESERVED BUCKS3_UV BUCK3_NEG_ BUCK3_0OC BUCK3_SCG
OoC
R-X R-X R-X R-X R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h
%% 6-55. INT_BUCK_3 F7Es 7B Ui
Br FB KA s BH
7 RESERVED R X ]
6 RESERVED R X R
5 RESERVED R X R
4 RESERVED R X REE
3 BUCK3_UV R/W1C Oh BUCKS3 R b, G aif74s INT_MASK_UV SRR
* UV_MASK firy “17 | MIFERE4Z INITIALIZE 4RI 2 7 1[4 203
A
Oh = Sl 5 b
1h = Ko T F b
2 BUCK3_NEG_OC R/W1C Oh BUCKS3 73 it i
Oh = A0 B e
1h = K I F e
1 BUCK3_0OC R/W1C Oh BUCK3 IEid it
Oh = e F il F e
1h = K I F gl
0 BUCK3_SCG R/W1C Oh BUCKS3 $22 b 4 i
Oh = Al F i
1h = Fill E) s
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6.7.48 INT_BUCK_1_2 &4} ( fm# = 2Fh ) [E£L = 00h]
K 6-65 JE7~ I INT_BUCK_1_2 , % 6-56 Hxf it 4T 7 A48

SACIESIM IS
&l 6-65. INT_BUCK_1_2 %755%
7 6 5 4 3 2 1 0
BUCK2_UV | BUCK2 NEG_| BUCK2 OC | BUCK2 SCG | BUCK1 UV | BUCK1 NEG_| BUCK1 OC | BUCK1_SCG
OoC OoC
R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h
% 6-56. INT_BUCK_1_2 /R F B
Br FB KA s BH
7 BUCK2_UV R/W1C Oh BUCK2 R E#ffE. dnRZ7Fa INT_MASK_UV A1 1)

*_UV_MASK firy “17 , IIZEREH % INITIALIZE SRAS 75 1[4 2005

75

Oh = AAS I 2] i ez
Th = Far i 2] dg e

6 BUCK2_NEG_OC RIW1C oh BUCK2 i i #f
Oh = A A I F] s i
Th = Far i 2] g e

5 BUCK2_OC RIW1C Oh BUCK2 iFid i #
Oh = A Al F] 5 it
1h = H 0 21 g pee

4 BUCK2_SCG RIW1C oh BUCK? 4 i 5 i i
Oh = AU 2] i
Th = Kl 1)

3 BUCK1_UV RIW1C Oh BUCKT /&K JE i, i 2777 4% INT_MASK_UV 1Al ff)
*_UV_MASK firy “17 , IIZEREH % INITIALIZE SRASI 275 1[4 2005
53
Oh = AR 21 Hig e

Th = Far ) 2] dg e

2 BUCK1_NEG_OC RIW1C oh BUCK1 fiidd it i
Oh = A A Il F] s i

Th = Far i 2] g e

1 BUCK1_OC RIW1C oh BUCK IE i i b
Oh = A A N 2] i

Th = Ha i 2] g e

0 BUCK1_SCG RIW1C Oh BUCK 422 i 5 g i
Oh = AN 2] i

1h = 0 21 g fe
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6.7.49 INT_SYSTEM #H7F4% ( fW# = 30h ) [E£L = 00h]
K 6-66 JE< T INT_SYSTEM , % 6-57 thxf bt 4T 7 /4.

REFNCME.
& 6-66. INT_SYSTEM 775
7 6 5 4 3 2 1 0
SENSOR_0_H | SENSOR_1_H | SENSOR_2_H | SENSOR_3_H | SENSOR_0_W | SENSOR_1_W | SENSOR_2 W | SENSOR_3 W
oT oT oT oT ARM ARM ARM ARM
R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h
%% 6-57. INT_SYSTEM ZFfER 2B Ut
Br FB C 3| s BEA
7 SENSOR_0_HOT R/W1C Oh TSD f£/&%2% 0 s sl

Oh = A I 2] e

1h = 0 21 e e

6 SENSOR_1_HOT RIW1C Oh TSD H /8% 1 (i Huka il
Oh = AA I 2] i e

1h = K 2 i fe

5 SENSOR_2_HOT RIW1C Oh TSD f g8 2 (it Huke
Oh = AA I 2] i e

1h = Far i 2] dg e

4 SENSOR_3_HOT RIW1C Oh TSD fh/gse 3 fryid Huk il
Oh = A A I F] s i

Th = Far i 2] dig e

3 SENSOR_0_WARM R/W1C Oh TSD /4% 0 FIRARI . R 257 4% MASK_CONFIG A1 M1
* WARM_MASK fiiy “1” , MFEREHE INITIALIZE IRASH &7
N

Oh = A Aariil 2k f
Th = el S

2 SENSOR_1_WARM RIW1C Oh TSD fR/e% 1 [T W 251728 MASK_CONFIG Hi A ()
*_WARM_MASK firy “17 | WAEREH A INITIALIZE RASIH& T
BER

Oh = A feri sk
Th = F Sk

1 SENSOR_2_WARM RIW1C oh TSD fh/ s 2 (kI . W 25474 MASK_CONFIG 141 )
* WARM_MASK fii “1” , MFEREHEE INITIALIZE IRASH &7
N

Oh = A fariil 2
Th = el 2w

0 SENSOR_3_WARM RIW1C Oh TSD /8% 3 (MR K. 40 2577 4% MASK_CONFIG A i)
* WARM_MASK £}y “17 | {ERESE INITIALIZE RAM 275
BiER

Oh = A fari 1 dh
Th = I ks
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6.7.50 INT_RV F£72% (fW# = 31h ) [EfL = X]
K 6-67 JE/~ 1 INT_RV , % 6-58 Hxf it 4T 7 4.
REIRCRER,

& 6-67. INT_RV 27752

7 6 5 4 3 2 1 0
RESERVED \ LDO4_RV LDO3_RV ‘ LDO2_RV ‘ LDO1_RV ‘ BUCK3_RV BUCK2_RV BUCK1_RV
R-X R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h
% 6-58. INT_RV & 785 FBi B

Br FB C 3| s BEA

7 RESERVED R X R

6 LDO4_RV RW1C oh TE HRBLTE e JT0R] | BCE TP 2 1A 78 L 3 A ACTIVE R 7S
2 i) 4ms - 5ms J5 , 75 LDO4 FHJEEL I #ill#] RV Fiff
Oh = H il E RV
1h = Kl F| RV

5 LDO3_RV RW1C Oh TE IR ot J906) | SR P R B 78 LRI A ACTIVE R 75
2 i) 4ms - 5ms & , 75 LDO3 FEHL il E] RV Ff
Oh = F Al E RV
1h = #iIF RV

4 LDO2_RV RW1C oh TE HRBLIE e T08] | SR A 2 I 78 R 3 A ACTIVE R 7S
2 i) 4ms - 5ms J5 , 75 LDO2 FHEEL I #ill#] RV Fiff
Oh = H il E) RV
1h = KeliF| RV

3 LDO1_RV RW1C Oh TE IR e J906) | SR R B 7 LRI A ACTIVE R 75
i) 4ms - 5ms & , 75 LDO1 FEHL il E] RV $4f
Oh = F Al E RV
1h = #iIF RV

2 BUCK3_RV RIW1C Oh TE HEBLTE e JT06] | SR TP 2 I 78 L 3 A ACTIVE R 7S
2R 4ms - 5ms 5 , 75 BUCK3 H1jEkL Rl 5] RV S5k
0h = H il E RV
1h = Kl F| RV

1 BUCK2_RV RIW1C oh TR BLIT e J90) | BCE P R 2 B 6 78 F RN A ACTIVEE SR A
i) 4ms - 5ms & , 75 BUCK2 HiJEHL F R E] RV S5
Oh = FHllE RV
1h = #IF RV

0 BUCK1_RV RW1C oh TE HRBLIE et 906 | SR T e 2 1A 78 B 3 A ACTIVE R ZS
2R 4ms - 5ms 5 , 75 BUCK1 H1JEHL R F] RV S5k
Oh = H il E) RV
1h = Kl F| RV

Copyright © 2024 Texas Instruments Incorporated

RRXFRE 127

Product Folder Links: TPS65219-Q1

English Data Sheet: SLVSGA1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNP4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNP4B&partnum=TPS65219-Q1
https://www.ti.com.cn/product/cn/tps65219-q1?qgpn=tps65219-q1
https://www.ti.com/lit/pdf/SLVSGA1

TPS65219-Q1

ZHCSNP4B - DECEMBER 2022 - REVISED JUNE 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7.51 INT_TIMEOUT_RV_SD %77# ( fs% = 32h ) [E4L = 00h]
6-68 &7~ T INT_TIMEOUT_RV_SD , % 6-59 Hitf b ifi4T 740,
Y IS

Kl 6-68. INT_TIMEOUT_RV_SD #H7#%

7

6

5

4

3 2 1 0

TIMEOUT ‘ LDO4_RV_SD ‘ LDO3_RV_SD ‘ LDO2_RV_SD ‘ LDO1_RV_SD ‘BUCKB_RV_SD‘BUCKZ_RV_SD BUCK1_RV_SD

R/W1C-0h

R/W1C-0h

R/W1C-0h

R/W1C-0h

R/W1C-0h R/W1C-0h R/W1C-0h R/W1C-0h

% 6-59. INT_TIMEOUT_RV_SD #7847 B i8]

hir FB

CSic

Bhr

]

~

TIMEOUT

R/W1C

Oh

FEUUTBOLT , RN SBOCH] , B EE - 1.6
ACTIVE R% , IF H—A s A> BB SR R N R G5 RN ok L7 2
UV P (B BIE ER UV BRCE Dy SD #ifE ) o mRAN/Ee R
B INT_* 25478 P *_UV fid7n. 2.564:5] STANDBY ARZ , Jf
H—A A IR IR 2 N BRI R FE % SCG TLLF , Hoy
ZHURBUR TR (TR L R % A A A AT R RV_SD Az
R ) .

Oh = 1Tk 4 7N BE SD

th = k4 THENTAL T SD

6 LDO4_RV_SD

R/W1C

Oh

ELLFEUR , LDO4 HHL B RV S8ci @ 1.5%#:%3] STANDBY
WA, ZHRIFEFTETR BN BRI R |, Bz IR O )8 e T)
fit. 2.57%4: 2] STANDBY K& , FHfd f2 d /i1 iR P 25 H I 5 H
LIRS | fEiZ IR D WEEE RV, 3.4%#%] ACTIVE IR%E |, #%
et B2 S Z IR T OFF IRESHS |, TEZ IR FWEES RV (
T HIRPURERT Pt N ACTIVE IR ZHINHE ) « 41%HIFEHURIK
M, FULTETF 46 ) STANDBY CIRZF 4 2] ACTIVE RASHF 223500 Fir Ay
YR ICRE , SEGHEN SD ( EXFMER T , KB
TIMEOUT £ )

Oh = 17 LDO4 %% T RV/DISCHARGE_TIMEOUT Ti## SD
1h = i1F LDO4 =%’ T RV/DISCHARGE_TIMEOUT ifi 5 SD

5 LDO3_RV_SD

R/W1C

Oh

ELLRTSULR , LDO4 HEHL B RV S80ci @ 1.5%1#:3] STANDBY
WE |, ISR N BRI R, Bz IR E )8 e Th
ft. 25645 STANDBY MRAS | #id #2 ih 72 12 IR EI A 22 FH 9 s H
WCEINRENE |, A% HEIEM L MEER RV, 3.4#:8] ACTIVE (RE | #
et B S Z IR T OFF IRESH | TEZ IR FWEEE RV (W
TR AERT Pt N ACTIVE IR ZHIH ) « 41%HIFEHURIKL
B, FUETEFF 46 ) STANDBY CIRZ 4 2] ACTIVE IRASHF 223500 fir Ay
YRR, SEGEN SD ( AEXFMER T , BSEE
TIMEOUT £ )

Oh = 17 LDO3 %% T RV/DISCHARGE_TIMEOUT Ti## SD
1h = i1F LDO3 1=k ’E T RV/DISCHARGE_TIMEOUT ffi 5 SD

4 LDO2_RV_SD

R/W1C

Oh

EULTHEOLT , LDO4 HEHL 1 RV SECHT - 1.4:4:3] STANDBY
KA ZHREPIETE BN BRE R R , HaZ YRR O S AR Th
fe. 25645 STANDBY MRS | #4feid A2 v 72 12 IR B 28 FH 9 s H
YGRS | IR E SRS RV, 3.4%#3] ACTIVE RE |, &
et B S Z IR T OFF IRFSHS |, TEZ B IR FWEER RV (T
THHIRPURER P ACTIVE SREZRIE ) o 4% BIRPRIN
M, FULTEFF 46 ) STANDBY CIRZ 4 2] ACTIVE IRASHF 2235006 fir Ay
YR HEAT R R IN , S EGHEN SD ( AERFMER T , BERE
TIMEOUT £ )

Oh = 17 LDO2 %% T RV/DISCHARGE_TIMEOUT fi#%# SD
1h = 1T LDO2 L%’ 7 RV/DISCHARGE_TIMEOUT i 3 SD
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2 6-59. INT_TIMEOUT_RV_SD FFRFBUHH ()

fr

FB

R

LA

L

3

LDO1_RV_SD

R/W1C

Oh

HELLUREW T , LDO4 HEEL L1 RV S8 « 1.4:#:3] STANDBY
IR 1ZHIRPE S e BRSO R, ELZ IR S AR )
Ao 2.7%4:3] STANDBY IR |, #Hid f2 /i IR 2t e
RIS |, [EiZ IR %23 RV, 3.3 ACTIVE IRE |, #
et B S Z IR T OFF IRESHS |, TEZEIESL FWEZEH RV (W
THHIRPURER P ACTIVE SREZRICE ) o 4% FHIRHIRIN
o, TETFIR M STANDBY RZ&#5#:3) ACTIVE JIRASH 2% T
YRR R, SEGEN SD ( EXFMERT , BSEE
TIMEOUT £ )

Oh = 1 LDO1 k%% 7 RV/DISCHARGE_TIMEOUT ij4 SD
1h = i1 F LDO1 1=k’ T RV/DISCHARGE_TIMEOUT ifi 58 SD

BUCK3_RV_SD

R/W1C

Oh

ELLFEOLT , LDO4 R 1) RV S8l « 1.441#:3) STANDBY
WRE | Z ISR N BRI R |, Bz IR O )8 e T)
ft. 25645 STANDBY MR | #fid #2 v 72 12 IR EI A 25 FH 9 fa F
NGRS |, IR FWEEE RV, 3.4%6#:3] ACTIVE IRE& |, #
et B S Z IR T OFF IRZSH |, TEZ IR FWEEE| RV (T
TFHIRPURER P ACTIVE SREZRIKE ) o 4% EIRPIRIN
M, FULTEFF 46 ) STANDBY CIRZH 4 2] ACTIVE IRASHF 235006 fir Ay
YR IEAT R IN S EGHN SD ( FEXFMER Y , KA E
TIMEOUT 1. )

Oh = f1-7- BUCK3 %% 7 RV/DISCHARGE_TIMEOUT ifi#%+4 SD
1h = i1 F BUCK3 L%’ 7 RV/DISCHARGE_TIMEOUT ifi 35 SD

BUCK2_RV_SD

R/W1C

Oh

FELLTERT , LDO4 BJE#HL L RV S35k : 1.%4#:53) STANDBY
RAS ZHRIEPAE TR e SR A SR AR, HOZ R S A Th
fit. 2.4 3] STANDBY RZ |, H¥fuid 2 78 1% i IE P 25 F 9 8 F
EINAEIE | EiZ B EWgER RV, 3.4#%] ACTIVE R4, #
P FE b 2% LA T OFF IRZSH |, AR iZ B RE W ZES] RV ( T
HHRPUESEI FEEN ACTIVE RS Z IR ) o 4.3%BIEHURIK
B, IEZEFF A M STANDBY CIRZH:#51] ACTIVE R A 3% B f7
HUEELEAT RO | SN SD ( TEXFMEN T , Bk E
TIMEOUT 4 )

Oh = H1T- BUCK2 Fk/ET RV/DISCHARGE_TIMEOUT fij#%# SD
1h = 1T BUCK2 &4 T RV/IDISCHARGE_TIMEOUT ifi §:% SD

BUCK1_RV_SD

R/W1C

Oh

ELLFEULT , LDO4 MR 1) RV S8 © 1.444#:3) STANDBY
WA, Z IR TR N BR A A R, Bz IR O 8 e T)
fit. 2754 F] STANDBY RE |, Ffed f2 78 1% IR P 25 F 9 5 F
YGRS | R IR E SRR RV, 3.4%#3] ACTIVE RE |, #
it FE P X IR T OFF JIRFSHT |, EZ B IR FWEEE| RV (T
TFREPCBETER Pl ACTIVE SRS Z A ) « 4.3%FBIEPRK
M, FIETEFF 46 A STANDBY CIRZ 4 2] ACTIVE IRASHF 22380060 fir Ay
EYREHEAT R R IN , S RGN SD ( AERFMER T , BEwE
TIMEOUT 1. )

Oh = 17 BUCK1 %% 7 RV/DISCHARGE_TIMEOUT ifi#%+4 SD
1h = thF BUCK1 %% 7 RV/DISCHARGE_TIMEOUT i $5 SD
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6.7.52 INT_PB #7% (W% =33h ) [EAL = X]
K 6-69 7R T INT_PB , % 6-60 HxfitbidkiT 7 4.

Y IS
& 6-69. INT_PB FER
7 6 5 4 3 2 1 0
148 RESERVED RESERVED RESERVED RESERVED PB_REAL_TIM | PB_RISING_E |[PB_FALLING_E
E_STATUS DGE_DETECT | DGE_DETECT
ED ED
R-X R-X R-X R-X R-X R-1h R/W1C-0h R/W1C-0h
% 6-60. INT_PB #7738 7Bt i B
Az FB A Shr UL
7 RESERVED R X fREE
6 RESERVED R X {588
5 RESERVED R X fRER
4 RESERVED R X fRER
3 RESERVED R X 1RER
2 PB_REAL_TIME_STATUS |R 1h PB 5 IR Fio &k pk (64ms - 128ms) SERPIRZS . {24 EN/PB/
VSENSE 5|l & A PB B A X
Oh = PB [ 4RI PLIRMENK MRS © 4%~
1h = PB Ml PTGk MUIRES B
1 PB_RISING_EDGE_DET |R/W1C Oh H L IERRIZAL LR |, PB BRI AR T B g ikt B #A (64ms -
ECTED 128ms). WEMAG , ¥ nINT 3B NHE K (R
MASK_INT_FOR_PB L& N “0” ) .
Oh =R A M 0 BE 7
1h = K 232 HURE AR
0 PB_FALLING_EDGE_DE |R/W1C Oh H EWIERRZAL LAK |, PB % T RIS (AR T PraRig ki & 18 (64ms -
TECTED 128ms). WEIALE , % nINT 5| JIE AH 2 ( i Fk
MASK_INT_FOR_PB it EJ “0” ).
Oh = KA B Fe 40 3% T~
1h = B3z 4% T
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6.7.53 USER_NVM_CMD_REG % 7% ( fR#% = 34h ) [E/% = 00h]
K 6-70 J#7~ T USER_NVM_CMD_REG , % 6-61 Hxf it 4T 7 /4.

R[] B

K] 6-70. USER_NVM_CMD_REG #7743

7 6

5

4

3 2 1 0

NVM_VERIFY_| CUST_NVM_V | CUST_PROG_
RESULT ERIFY_DONE DONE

12C_OSC_ON

USER_NVM_CMD

R-0h R/W1C-0h R/W1C-0h

R-0Oh

R-0Oh

2% 6-61. USER_NVM_CMD_REG %7728 7Bt i B

hir FB CSic

Bhr

]

~

NVM_VERIFY_RESULT

R

Oh

4T CUST_NVM_VERIFY_CMD J5 , AR HHRIEL S, (1=K
B, 0= ) . R 1”7 MM HSELE
CUST_NVM_VERIFY_CMD @i i A e R o

Oh =it

1h = Rt

6 CUST_NVM_VERIFY_DO
NE

R/wW1C

$4T CUST_NVM_VERIFY_CMD JE &7 % & “17 . 7EM/* WIC
ZHIREERN “17 .
O = MR SRR AT

1h = 525k

5 CUST_PROG_DONE

R/W1C

#4T CUST_PROG_CMD JE A B E N “17 . 1L/ WAC Z i f#
}'%?'\j “1 ” o
Oh = MR 58 B/ ARAEREAT H

1h = 58K

4 12C_0SC_ON

Oh

Wi E EN_OSC_DIY , WHiZFFaTBERN “17 .
Oh = OSC Al 12C il
1h = 1T 12C 74 EN_OSC_DIY , OSC L4 MH4TIT

3-0 USER_NVM_CMD

Oh

TN DIY gmfi=of s F P NVM S [ TRFE 2. dheast
A0,

6h = DIS_OSC_DIY

7h = CUST_NVM_VERIFY_CMD

9h = EN_OSC_DIY

Ah = CUST_PROG_CMD
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6.7.54 POWER_UP_STATUS_REG #77%% ( fW# = 35h ) [EfL = 00h]
Kl 6-71 &7~ T POWER_UP_STATUS _REG , % 6-62 Htf i AT 7/ 4.

REIFPC R,
&l 6-71. POWER_UP_STATUS_REG & 775
7 6 5 4 3 2 1 0
POWER_UP_F | POWER_UP_F |COLD_RESET_ hA RETRY_COUNT POWER_UP_F
ROM_FSD | ROM_EN_PB_ ISSUED ROM_OFF
VSENSE
R/W1C-0h R/W1C-0h R/W1C-0h R-0h R-Oh R/W1C-0h
% 6-62. POWER_UP_STATUS_REG 2% Bt BH
Az FB A LA UL
7 POWER_UP_FROM_FSD |R/W1C Oh 5k T FSD ik 7 ON_REQ , 275 8%
Oh = KA F@ET FSD L
1h = & FET FSD -
6 POWER_UP_FROM_EN_ |R/W1C Oh 05T EN/PB/VSENSE 3l jififi % 7 ON_REQ , R 730 E %A
PB_VSENSE Oh = RAG I FE L 51 1 F B
1h = AP FaE i 51 -
5 COLD_RESET_ISSUED |R/W1C oh S I 51 B 12C Y% COLD_RESET , &7 % & i%fr
Oh = 43 COLD RESET
1h = Bl 3] SR 12C ) COLD RESET
4-3 s R Oh FaoR AT SRR
Oh = 4k
1h = INITIALIZE
2h = STANDBY
3h = ACTIVE
2-1 RETRY_COUNT R oh FEHCRASHLA I 48T E iR 4. 0% RETRY_COUNT = 3 3:H A
W, M AS L.
0 POWER_UP_FROM_OFF |R/W1C oh FERBATR M OFF R4 (POR A% ) b
Oh = B _LIKIGRRIZAL VISR AN OFF R4
1h = B LWKIERIZAL DR Tk OFF JRZ&
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6.7.55 SPARE_2 %773 ( fW# = 36h ) [R4L = 00h]
K 6-72 Jg/r T SPARE_2 , 3 6-63 WX b4 T4

ACIEL MNSE N
&| 6-72. SPARE_2 & ik
7 6 5 4 3 2 1 0
SPARE_2 1 ‘ SPARE_2 2 SPARE_2 3 ‘ SPARE_2 4 ‘ SPARE_2 5 ‘ SPARE_2 6 SPARE_2 7 SPARE_2 8
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
%% 6-63. SPARE_2 #7247 B

iz FB HA Hhr BB

7 SPARE_2_1 R/W Oh H P AE NVM 23 8] b i) 2% AL
6 SPARE_2 2 R/W Oh FF AR NVM 25 8] o i 45 F r
5 SPARE_2 3 R/W Oh H P AE NVM 25 [a] o ) 2% AL
4 SPARE_2 4 R/W Oh FIFEE NVM 28 8] 1 4% AL
3 SPARE_2 5 RIW Oh FIFEE NVM 2 8] 7 (1 4% HI A7
2 SPARE_2 6 R/W Oh FI PR NVM 2 8] 1 4% AL
1 SPARE 2 7 R/W Oh R AE NVM 25 i) Hh i 45 Az
0 SPARE_2_8 R/W Oh FFEE NVM 25 8] H i 25 FA Ao
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6.7.56 SPARE_3 & £73% ( fW#% = 37h ) [EfL = 00h]
K 6-73 J&7x T SPARE_3 , % 6-64 Hxf AT T A 4.

Y IS
& 6-73. SPARE_3 # 778}
7 6 5 4 3 2 1 0
SPARE_3_1
R/W-0h
% 6-64. SPARE_3 #1728 7 BB

Az FB A Shr UL

7-0 SPARE_3_1 R/W Oh H P AE NVM 23 8] b i) 2% AL
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6.7.57 FACTORY_CONFIG_2 725 (fi# = 41h ) [HAL=X]
€] 6-74 J£7 T FACTORY_CONFIG_2 , % 6-65 d1f itk A7 7 /-4 -

A EEEIPINSE S
&l 6-74. FACTORY_CONFIG_2 % 74§
7 6 5 4 3 2 1 0
NVM_REVISION ‘ RESERVED ‘ RESERVED ‘ RESERVED ‘ RESERVED RESERVED
R-X R-X R-X R-X R-X R-X
% 6-65. FACTORY_CONFIG_2 # /7 8 PR 1

iz TR B! A B
7-5 NVM_REVISION R X HE NVM BCE AR A . VER @ %3 A28 R e th il i gm 2 o

Oh =V0

1Th=V1 ..
4 RESERVED R X TRE
3 RESERVED R X ]
2 1584 R X ReE
1 RESERVED R X {Reg
0 RESERVED R X R
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7 RIS

#HE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

71 MNAER

PLR &4t T A R IEHE A PMIC I 2 VE41ME 2 . BT IS E RS 20 B ME— BRI IE 5 A7 i 4
(NVM) & |, 3 HAZ AT 83 A e B R 2 2% Tt (TRM) B]7E = 5 S0k Je rh R SRS R R 3. 5 50 2 N
FIME R, iE210iX L TRM. AR T 5 2238 ] 32 U — o543

NS HAT EGE PR SR R AL T R T AR SRS . — RN

PP R PSR .

GUI 5 PMIC {3

Jir FE VR R AT SR A A 77

FH P8R8 T el PMIC s db 38 F1 SoC L,

FARZZFN (TRM) 41 T /AT IG5 5 ERERIAN A2 X E

7.2 RN

TPS65219-Q1 PMIC & LA 4y ; 3 MR Heas Al 4 ML FEFa L4 (LDO). XAHIFEH IC 75 AF
RSP rmad i, Br 7T R SRESS , BEERT 3 MR EMNZ RS . 1 4 GPIO. 2 4> GPO Al 12C &
15, R NZ SR SoC i B AR MR Y T S0 (EW T T AL ER 8% I AN AL L) TPS65219-Q1 I, B &
HTHEE. e RN EE RS2 — A B A AR, BTl R R SuE . B M P iEdl. i
M ER A R E R IR EENRE. T 8ol T — 0. TRl , ESMEKH F faEEM
AT A A AR 25 X6 R ) TRM,

7.2.1 B WA

EMREId | fE I $ TPS65219-Q1 PMIC JyiE AL 24 dr . LS HL 4% (PDN) o~ 3.3V fay N HLE | {H o a]
DMEH 5V HFCA S R 83 F0 LDO fEE (W ARACE NS5EE ) « N T BRIIRSFE , iR HF—A PMIC B
R IR 25 0 4 G L BT TR R BT A R ORI AT A A iZ S Oy LDO fiEH . fildn , fF A Buck2 (1.8V) 4 LDO2
(0.85V) fitH . LDO1 L& M5t |, JFHRIR 2N SD RE: it . 5Bk ik AT 78 VSET_LDO1 #1 1.8V
Z I ARAE, MM A2 UHS S8 SD MVl , VB R 2 3.3V MRV SD £ , RE A el %
1.8V, TSI 56 56 1 b TH T B TR A SE AR A B T4 . 7T LUK VSEL_SD £ ThRE 5| IAC B N 7E 147 1A fih %
5484k, HIT Buck1 J& B i IR AE /I AR R 28 | I & 0 i 25 AL FE 35 ) CORE HLJRHML .. BN EER
JEASH AT DL PR B o 58, M SR M SR RS A S R R (A + 13T ) o 1T PMIC H 3.3V
R Rt | PRI ASE P AN T e A g 1 3.3V 10 st Hy ., b —/> PMIC GPO (GPO2) Iic & Jy - Hi /I
BT —3R5 , FF)a AN YR TF K .

#HE
AR AE TSR 2 SE RS0 3.3V 10 e, MM AUk B A A TR I REI &1, LMEAE PMIC GPO2
SR 24T e IS A5 2 HOIRE
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VSYS (3.3V
A_L 3.3V

PMIC GPO2

{ 0.75V
[ [L_PVIN B1
I
! 1.8V
1L _puin B2 |
|
f 1.1V
> PVIN B3 |
I
3.3V/1.8V
!
Buck2 (1.8V) 0.85V
1.8V
«

1.2V

PMIC Enable signal

< [ 12C_SCL
|« [2C_SDA

PMIC interrupt
nRSTOUT

VSEL_SD/ |
VSEL DDR |~

High: forced-PWM
LOW: auto-PFM

Digital

Free resource

GPO2 PMIC GPO2
)

Digital

Example Peripherals

VDD _1V8 |

¥4aadi

B VDDQ |

O O

A 4

Processor GPIOx

HDMI Transmitter

A\ 4

B 7-1. R IR E

7.2.2 i ER
AT RN SRR W

« VDD CORE HiJE#LTEE 0.75V B L o 0 #5150 25 0 |9
+ VDDR CORE HJE#175 % 0.85V.,
o BRI B 1.8V HLE,
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o AbEEEE 1O BTSN FREE 3.3V A1 1.8V HLYH.

« uSD R#E:OJashA 2 3.3V HIHEJEN , EASIEHERES |, BEWAE 3.3V £ 1.8V BN , J = Frld ek
(UHS)

* LPDDR4 % 1.1V HJEHL,

« HDMI KI5 752 1.2V HIEHL.

7.2.3 QR

AYNHT TPS65219-Q1 PMIC HF AR R HIFAB R K SRR . 1HERE , AT PR B K2 BME o E D
FET AN . A REMEMERKAE |, TES W “HE" 580 AN 25

7.2.3.1 Buck1. Buck2. Buck3 #ilid#
M\ - Buckl. Buck2. Buck3

BRI 4 2 ZORAEAR R K] PVIN_Bx 51 EAT — N LA S . 1635 A A (BN 6 20025 18 i e RV BE P el T
TPRFA AR, 7 ZAEAMG ESR M R A SR SCBL I KA N IR DE B . HERZ IR LA 4.7pF . 10V
Ads. WIR PCB ST Fuvr oK o5 s (a] , Dy DL A S v S\ L2

B2 - Buck1. Buck2. Buck3

P i A G A i R AR R A LC i i ) F A Gy . U R X7 iR AR b e
Ko RN AT LURYE TAREZ M X6 SRR, Mk Hdt B Z AT AR S E | XL
FiC B 22 5 R HH AR BRI IR PR FFORMEaUAC B (BUCK _FF_ENABLE) J& —Mid HI T = AN B I e e 2 110 42 R 2 A7 2%
TR, AR A A 5L A B R R A ML 7 A 7B WS RS Tt (TRM)
LT e B AR aliT I as AE L5 B NVM S EATRSZ G P 2R . 3R 7-1 o 1 ARER T S 2RI 5 e B T
i (K e MR K L (FRAIUS ) o AAZUH RE M R R A AR I B B PR AR L AR E AR EE R . ESR A
9 10mQ HEAK.

R71. FERHBES

Fr BRI I I Ht SR A
FHETE FHETR B/ME BXME
BUCK_FF_ENABLE BUCK1_BW_SEL. (BfEAH + AR )

BUCK2_BW_SEL.
BUCK3_BW_SEL

W [ 52 AR &7 % couT 10pF 75uF

( H3) PFM 23] PWM ) e COUT_HIGH_BW 30uF 220uF
[ 5 A IR T8 COUT_FF 12uF 36uF

( £ TPS65220. E COUT_HIGH_BW_FF 48yF 144pF

TPS65220-EP. TPS65219-
Q1 1 TPS65215-Q1 F325%
)

B3R R! - Buck1. Buck2. Buck3

B IR R4 28 (I YIS 50T 5 0.47uH AUREEHEAT T 04k . DCR %258 50m Q BRFEAR . iff (% ATt ri Jak &8 1) 4 e { m]
YEFEAD 7.4A (KT Buck1 ) F1 5.4A (4T Buck2/Buck3 ) 1A HLIf

7.2.3.2LDO1. LDO2 #ii#E
MINHEZ -LDO1. LDO2

LDO HA i Z — A LR A, DUSATRERAD M AN SO L . @RS LDO A SR 2.2uF HIA . IR4E
LDO ff ANk , ATEMEA] 6.3V B malE [ A 4. 24 LDO BLE Y LDO. S5BREk “ IR i, AH
INETPNGERES S SRR
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% - LDO1. LDO2

LDO fiy th /5 B — /Mt A A%, DALE SR BR B A\ o A2 A ST I R 15 it L o i WORTEES LDO i A A
2.2uF AHiiizE , ESR O 10mQ BUE/N. RESHAAGHEIE 4uF (FFEUS ) o HLEORAAELE A A 2 KE ]
A, (URIES B BB . B> LDO FISCHRFILE A (A + 780 ) BT NVM LB . % 7-2 2R
THET R BT VRO B T R . 15 S B BRI I S S I EORZE T (TRM) |, DUREE 5 77 4%
e B A oK LA SR € LDO B E

% 7-2. LDO1. LDO2 #H %

THESRE LDO i & BAMBE (2.2uF &M + AE A )
LDOx_LSW_CONFIG LDOx_BYP_CONFIG
0 0 LDO 20pF
0 1 E 50pF
1 X FEIF R 50pF

7.2.3.3LDO3. LDO4 #iit#z
M\FHZ -LDO3. LDO4

LDO3 #1 LDO4 Kt N FLJE 5] T B — N N LA 2%, DUR AT RE R NSO L . X LDO FE= [ —A4
BONEEIESI . EBUE A 4.7 uF BRSNS, R LDO Mif N HLE | AT LMEH 6.3V B 5 e 18 1 LA
2. 4 LDO KL B N LDO By “HE I roe” B, AHE A4\ B2 SR E T .

i E% - LDO3. LDO4

LDO %t 75 B — AN s A 28, DALE 7O R Bl N R TR A8 A 30 TR) (8 i PR . R ORHEEAS LDO Ha e
2.2uF AHiEZE , ESR N 10mQ /N, RESEEASHE 4uF (UG ) « WLESRAVEREE sk i A B AT
HLZS | (IRTE SRR B BB . 4 LDO A SZHF M HLZ ( AHh + 738 ) B T NVM LB . % 7-3 SR
T RFHIEK S . ES BRI S M HE AR S % T (TRM) |, DURE 25 17 2% ¥ B R P A Bk
SRR E LDO it H .

# 7-3.LDO3. LDO4 #i %

FrHERE LDO R E BARBES
LDOx_SLOW_PU_RAMP (2.2uF F3h + HIRR )
0 PR 15uF
! PR 30uF

7.2.3.4 VSYS. VDD1P8

VSYS 5l EI29 A #5 VDD1P8 LDO F1H Al A TR L. Sbol TR 2 — AN I RUEY 2.20F (PR RS 9T el
LT N PR UE S, AT CATCAE AT BRI R N A S . (ESR R, bS] IEESRE Dy PVIN_Bx 5] I ALY
[F] — Al B A &% -

VDD1P8 fENHRAEHE LDO H , AMIFAEMdk. BEIHTE 4 2.2uF MM EHEA S

7.2.3.5 HFESRITER

WL A48 T B S AT T i /MRS . 3.3V B 1.8V VIO HEJE0E L E 75 BEAME b B H 15 5 1 L e
Fo A, A LME R E R R (e AR RRS ) o PMIC EECESI ) VIO HUIEL AU ERRIAL L 1
KI5 51 10 A H . EN/PB/VSENSE HOHE?E LA raFH )y 100k Q o AT LURYE REEZR 5L 12C 51 Ehi
B BT HAR Sy 51 s mT {10k Q .

2R GPIO. GPO1 5 GPO2 7 B2 it Fr 1 (55 — AN B LUR AN 22 S2oe i, AT PRSI % VSYS.
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A MAPERER S EN/PB/VSENSE 3] sk 8 FHEZAH PMIC. (B2 , M %A LT T TIREZ 5| A s 5
] DA F 4 & VSYS.

&E
7£ 12C ki% 12C OFF i3k (12C_OFF_REQ) J& , 7 E{# F4MB{= 5 9K5h EN/PB/VSENSE 5| il LA ng fig
PMIC. % 12C ki% OFF ik 3 H EN/PB/VSENSE A2 4P 5 S 0R50 |, W Zi%) VSYS $47 F
L EH, D PMIC M INITIALIZE R #:45 5 ACTIVE R

RT1-4. BFESER

s SRR
nINT Friwtit . FHEIME .
nRSTOUT Friwtit . FHEIME .
EN/PB/VSENSE MECE Y EN B, 0SS T HAMREEYRE) LR FEZER PMIC,
UECE R PB I |, %5 T HR K A bR PHIERR R VSYS JIH. HeEH 2 wTiE .
HBCE Y VSENSE B |, Z45 5 R E A SN H o B AR e nr B K.
SDA 12C WHeE 5. FHESMT B
SCL 12C BB 5. TN Lhi,
GPIO HALE N GPIO (IEMT % PMIC ) I, i3I 55 4> TPS65219-Q1 PMIC JL =4 & 14 R FH .
LELE K GPO (EMTH PMIC ) I , FEAME LS.
GPO1 FrlRE A . TS L.
GPO2 FrlE . T4 L.
VSEL_SD/VSEL_DDR BT B, BAHERRE N PMIC BIEHURTT Z AT B ATEIRE ( RREUFH ) o Bltn , sz s
AT%E LDO1 Lk , MnAife LDOT Lo AT EIRES .
MODE / STBY WMANBCESI . WATE BT 5 BT EATARIRAS ( ERECRRL ) .
MODE / RESET MBS . BAHE BTSSR BT EVRIRA ( EREUR R ) .
7.2.4 i 2k
V(BUCK1) (1V/div) V(BUCK2) (1V/div)
(200ps/clv) : : (200p?/div)
Vin = 5.0V Vour = 3.3V Ta=25°C Vin = 5.0V Vour = 3.3V Ta=25°C
B PWM/R5 45 55 lout = 1A CouT total = 57 1 F ] PWM/ G 55 lout = 1A CouT total = 57 1 F
& 7-2. Buck1 £13 & 7-3. Buck2 #13
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V(BUCK3) (1Vv/div) V(LDO1, LDO2) (1V/div)

(200ps/div) (200ps/div)

V|N =5.0V VOUT =3.3V TA =25°C VIN =5.0V VOUT =3.3V TA =25°C
i PWM/ s 58 lout = 1A CouT total =57 1 F LDO #x{, lout = 400mA CouT total = 101 F
& 7-4. Buck3 &H¥ & 7-5. LDO1. LDO2 &1

V(LDO3, LDO4) (1V/div) i : : : : i * V(LDO3, LDO4) (1V/div)
(200ps/div) ; : (400us/div)
V|N =5.0V VOUT =3.3V TA =25°C V|N =5.0V VOUT =3.3V TA =25°C
LDO B/l lout = 300mA Cout total = 101 F LDO FE=/ e A lout = 300mA Cour total = 101 F
K 7-6. LDO3. LDO4 i & 7-7. LDO3. LDO4 18#& &3

= \ V(LDOT) (2V/div)

V(LDO2) (2V/div)

V(BUCK1) (1V/div)
== CEEW \

V(BUCK2) (1V/div) \; V(LDO3) (2V/div)

V(LDO4) (2V/div)

V(BUCK3) (1V/div)

(10ms/div) 1 (1ms/div)
VN = 5.0V Voyt = 3.3V Ta=25°C VN = 5.0V Vourt =3.3V Ta=25°C
sl PWM/ & 58 TE COUT_totaI =57uF LDO ## 5 T COUT_totaI =22uF
&l 7-8. P 4% 38 TR & 7-9. LDO Jiit
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EN/PB/VSENSE

—/

BUCK1

nRSTOUT

BUCK1

BUCK2

LDO1

D02 ; g ;

LDO3

LDO4

--L‘

(4ms/div)

I BR G S RPEERTR] 43 BT EBYREL
0 1.5ms BUCK2
1 Oms
2 3ms LDO1/LDO3/LD0O4 / GPO1
3 1.5ms
4 1.5ms BUCK3
5 1.5ms BUCK1
6 1.5ms LDO2
7 10ms
8 1.5ms
9 10ms nRSTOUT
10-15 Oms

& 7-10. WECE L P - <51

]
(20ms/div)
T

BRRGS RS S E) FRYRA
0 10ms nRSTOUT / BUCK3 / LDO2
1 Oms
2 10ms BUCK1 /LDO1/LDO3/ GPO1
3 Oms
4 10ms BUCK2 /LDO4

5-15 Oms

& 7-11. WAL E MR - R

7.3 HRMREWR

B BT NAE 2.5V 2 5.5V KRN HLUE RS YU N AR . AT Rl P SR R e N e R R
AT ELAS R AR A FB R R AR S LR IR I A AE AR PMIC R R & P (L R v . i,
REEEREA TR 700mV K& | B ERE R 3.3V, WA RELIED A 4V AR RE. AT

B R B UVLO dksfil A | SN s A B B A 22 B AIG , DAE N HEL IR
2o WERA N R R ER B I A SR LT, B A BR T M R 55 B A AR AT BEIE R E AU KR R

=~

BN

Az FBER AR RS T R

b

W, EPEHRAE Y ATUF R EA S . AT AT EAR A PMIC BRHI | AR AN A R R T B AR
&, CUEAEASSZ 2] 1 P 0 ) ST BRI TR R 47 PMIC i A\ i AT R

FEAE IR AR AL VSYS.

/J\ ID\

I 2 ) AT S 25K : PVIN_ Bx fil PVIN_LDOx _E A EAS i VSYS. HT# 75 51 b3 s
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74 R/
7.4.1 G758

xR ITRBIER YL | AR AR vt T i — AN EEP IR, WURAT R, BRI RE < R ILAS E PEAT EMI 1)
Ale DL, X RS AR A R Y AT, A TE MR AT L. N AR L ot R A A A LR SR L JUBCE A
RTTRESEIL A RO B . ) R A A% S AR A (R P T . ELRAE A S 3 B R R 24> VIAS (2=
=AY o Ui RR R

* PVIN_Bx : 745 DRC M e VF VS REI N |, K N A2 i E/E R nTRESEIR IC AL E . far N A28 Al
PVIN_Bx 5 il [A] AT AR B 1 25 A H B p= A rEL R QU o WU FH B T A AR 2R B 2 a0 T, DAF B R T g ok
DAL R VB DB AT AT URAS 5 B B B SR I N A AR AR S AL, RO B T R R .
AN EIR/E R K GND 84 FoARE 2 s in 3-4 Nt L. WRSEAER , A oiFbmA\mELs S PMIC
WEER—Z , MM BARNERES VIAS fHki—2Z E&ix IC ML E , HES PMIC e[ —Z ik
=AM N A (0.1uF). 12/ A LUK E ST PVIN_Bx 5] BIFIA & .

o LX_Bx : K HURSYHE S PMIC (A E , AR PVIN f N R8s | 8 A 460 o8 i A 2R k2 T 4 5
JEERE R W RS o 1B 7P AT USRS S B R BN Sz A B . SR AU ETE S IC MHFEIZE T, CABE
IEAEATE SW 5 b A VIAS. BT SW 5 i fEUE DLAE S PR A0 TR0 T B 18] M N He 43 8 31 H2 Hb
e EMI I EZERAESS. N TRKEMI, WRFHEE , vJUAE SW 1530 RC 20043,

« FB_Bx : #4&A FB_Bx 5| WE A B 25 A 2% . B 270 i 2 e 2] FB_Bx 51, A%
Gl BT B AR AT R . N R R FB_Bx 5l A R B B 2N T 1Q . 1T TPS65219-Q1 A7
FRREE R FB_Bx 51 A A0EH 2] PMIC A FEZ 48 . B G0Ks FB_Bx A2k B EEILAT A5 (55 ( BT
AT ) B T T LU A A . RS AR, FB_Bx ST LB N EA L. EEEARR.

o BERESRTHE . AhiiH A S L IURCE R T RESE I RSN E |, DUR T REJ/D LRGSR 5

* PVIN_LDOX : K N\ A #3 BCE B /R A RESEIE PVIN_LDOX 7| A & .

* VLDOX : K i 88 B AE 52T VLDOX I IALE . X T LDO Fak 8% , Riude N iriEs:. Hik |, ik
% LDO iyt A H bR 5132 (8] PCB FEFH AR IRE LDO 32 L . IR Al BFVE 7Y

« VSYS : ¥ VSYS HAEERwFN ARG HIET A KL A8 R AT RESEIL VSYS B I E .

« VDD1P8 : ¥4 2.2uF MAS B /R i fe 5 VDD1P8 5| AL E . FER A RNEARAS IC H—Z L.
A LU F R =4 VIAS 5 5251 GND fllli%825] PCB ) GND “FIfi .

o HIEIR : BURVER L IUE 20 A VIAS iER:3] PCB #5232

« AGND : i#77F AGND R F IR ( BEAVESR ) - AGDN 5| b Ziidid VIA i85 PCB B2 . {#
AGDN 5|15 VIA 2 [8) A5 225550
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7.4.2 Hjgnbl
Buck2 Buck2 Buck3 Buck3
Buck1l Cout Inductor Inductor Cout
Inductor

Buck1
Cout
LDO4 Cout
LDO3/4 Cin
LDO3 Cout
i LDO2 Cin
LDO1 Cin LDO2 Cout
LDO1 Cout
VSYS Cin
VDD1P8 Cout
& 7-12. 7= PMIC 75 J&
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8 BRSO R
IR RITFR TR, FESIH 7T SR A AR RITTR R v S0 T AR
8.1 BT EFE A
BRSO RTE A , T FRUE tcom LIRS IFPE SIS AT HEATVEN | B AT B £ R

o ARELPHAGER  WEEEM DT SO P EE BT il xR

8.2 SCRFHHIR

TIE2E™ W fFivlzn e TR EESE TR, T EENE ZETARE . LI @ s M- #b. #%R
BUA R B E TR IR, 3RO P AR I Do k- 35 B

BRI A A TTIRE AR SRt RS IE A AR TI ORI, IF A Bk TR 5 TE 21
T A 26K

8.3 Win
TI E2E™ is a trademark of Texas Instruments.
Cortex® is a registered trademark of Arm Ltd.

BB A 2% B TR E e .
8.4 BHHHES
A (ESD) SRR AR L . S (TI) e G i 24 i TS HS 1 A P S L . RS S TE A Kb B
A RIZASRT | ] SR S AR BB
A\ ESD KRN SEUM/NOME RS | K E R SR PR b 45 2 PO SRR LB TT A T 50 2SI | SR R Ik A 5
R ST R 2 B B PR 55 R A O RURS A A 74 o

8.5 RiER

Tl RiEER ARIERI IR T ARE. B 7 BE0E 1R AE .

9 BT P idx

T o DARTRRAS B DURS v] B8 5 24 17 AR AS (1) TURE AN [H]

Changes from Revision A (May 2023) to Revision B (June 2024) Page
L = 71 T 1
I F T o 1= Y IR D o e T - T 6
o NEEF BTN T CDM BB e oottt n e 6
o T CDM PRSI LU IE R AT FIAR o oottt n et ee et en et en e s 6
o T PWM EHE R BRI |, B 6.1.38 oottt 13
LI N R S5 i VA [O I <13 e = SRR 28
o HEHT TN DURBE AN PR A AR T AE PP AR oo 34
N R o8 B A o 1Y [ @3 e OO 56
Changes from Revision * (December 2022) to Revision A (May 2023) Page
DI R R N N R =5 A= 5. by B W RSSO SOROURU RS SRR RRO 1
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10 YL HEMTITIEE R

TRTHE SN, BRAITIE R . XEE R E ST o s . Rt a2, A STEm , H
SR BSCRHAT BT o A7 RULBARR AR S ACA 15 20 22 I ) A
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www.ti.com 23-May-2025

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 ©)
@ ©)

TPS6521920WRHBRQ1 Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 65219Q
NVM 20
TPS6521920WRHBRQ1.A Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 65219Q
NVM 20
TPS6521923WRHBRQ1 Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 65219Q
NVM 23
TPS6521923WRHBRQ1.A Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 65219Q
NVM 23

@ 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 TI RoHS Statement for additional information and value definition.

@ | ead 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. Tl 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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OTHER QUALIFIED VERSIONS OF TPS65219-Q1 :

o Catalog : TPS65219

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. 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 | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
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)
TPS6521920WRHBRQ1 | VQFN RHB 32 3000 330.0 12.4 53 53 1.1 8.0 12.0 Q2
TPS6521923WRHBRQ1 | VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 6-Jun-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS6521920WRHBRQ1 VQFN RHB 32 3000 367.0 367.0 35.0
TPS6521923WRHBRQ1 VQFN RHB 32 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RHB 32 VQFN - 1 mm max height

5x 5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224745/A
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PACKAGE OUTLINE
RHB0O032U VQFN - 1 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

RHB0O032U VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER MASK DETAILS
4225709/C_01/2021

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.

i
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EXAMPLE STENCIL DESIGN
RHB0O032U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

74% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4225709/C 01/2021

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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