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FE VU TAEGIRTEE e (BRAER BB ) O

B/ME = I | Hifr
VIN. SW1 0.3 42 v
BOOTH SW1-03 SW1+6 v
VCC. SCL. SDA. FSW. COMP. FB/NT. MODE. CDC. DITH/ 05 . v
- _|sYNc. ExTvee
b HIREE [youT, swa, 5P, 1SN 0.3 25 v
EN 0.3 20 v
BOOT2 SW2-03 SW2+6 v
SCL, SDA. FSW. GOMP, FB/NT. MODE. GDG. DITH 05 VCCH03 v
T, BT, T, @ -40 150 °C
Tstg AT -65 150 °C

(1) e B R AUE H IEAT TT G X BRI BUK A BN . 456} B K8 [ I FoR SRR e 4 1 T BRAE G BUB AT 4 AT A HoAth 5%
PETFRESSIE R IEAT. WS S AT S A AE 4ot B KAUE G W AEF |, B30F AT RE N S 58 BT AT |, IX AT ARSI 25 1 (X Y S vk
Thfe A g 48 50 25 1 o

(2) BT R 52 LA 45 4 o A Bl o

(3) GRS TR . Silkm T 125°C i, TAERmagis.

5.2 ESD 4%
& AL

()1\)&!:7551 HIBEA (HBM) , 74 AEC Q100-002 #rifk 12000

V +/ T V
S FBTI COM) , 154 AEC QU000 , B | oo
451 @ -
. e o

Vieso) e Zggﬁlﬁgﬁi (CDM) , 4 AEC Q100-011 , % +750 v

(1) ERFTFIZGIZE ANSI. ESDA Al JEDEC JS-001 il filid 5. JEDEC SCkY JEP155 #5 1 : 500V HBM I gt 7Ebsifk ESD i
PR A, HHELENTP R , e PR T 500V HBM B #4742 7=,

(2) _LFFIFIA R EIA-JEDEC JESD22-C101 L5 il 45, JEDEC SCk4 JEP157 51 1 250V CDM Fif 5 7 biifk ESD 2l T
AR, IR R BER BTG , WA LR T 250V CDM BT A7~

5.3 BB IT&M
TE 20 R R 1 T AR R B A ( RS )

B/ME A BAE| B
Vin TN ERE e e | 3.0 27 \Y
Vour i o, Y 0.8 22 Y,
L R B 1 47 10 uH
Cin RN LA 47 22 uF
Cout A 3 L ATE 10 100 1000 uF
Ty TAESEER() -40 150 °C

(1) SEERSEETER . dilRmT 125°C i, TIERmadifi.

Copyright © 2024 Texas Instruments Incorporated PR PR 5

Product Folder Links: TPS55189-Q1
English Data Sheet: SLVSHW?7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps55189-q1?qgpn=tps55189-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSVT0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVT0&partnum=TPS55189-Q1
https://www.ti.com.cn/product/cn/tps55189-q1?qgpn=tps55189-q1
https://www.ti.com/lit/pdf/SLVSHW7

13 TEXAS

TPS55189-Q1 INSTRUMENTS
ZHCSVTO - MAY 2024 www.ti.com.cn
5.4 HMEREE R
RYQ (VQFN) RYQ (VQFN)
Rdars() 21 51/ 21 5|1 L XA
PR EVM @
Roua S5 B IAEEHE 43.4 27.5 °C/W
R0 yc(top) GEEHPSE (TRER ) #4FH 223 Aid F °C/W
Ros 25 25 B PR AR A 7.4 A& °C/W
Yyt 2k B TIAHFE S 0.7 0.7 °C/W
Y 45 2 U AE S 4 7.2 1.1 °C/W
R0 yc(bot) EE AT (JRHER ) #AFH ANiEH AiEH °C/W

(1) AXRHERERINTEZE L | SRR 1C B aefabs B RS .
(2) # 4J)2. 20z/10z/10z/20z 4 91mm x 66mm PCB Lill#5 .

5.5 B ASRHE
T, =-40°C £ 125°C, V| =12V, Vour = 20V, HZUEAE T, =25°C Fill#E ( BRIER A B ) .
4 KA \ BME  BAE  BRE AL
B
Vi N L 3.0 27
Vin EF 2.8 2.9 3.0
VvIN_uvLo R RSB 8 B
Vin FFR& 2.6 2.65 2.7 Vv
IC B, hdk , IR, Viy=3.0V
TR VIN 5B 25 B % 24V, Vour = 0.8V, Vig = VRer + 760 860 pA
I 0.1V, Rgsw = 100kQ
IC B, f# , IR, Viy=
TN VOUT 5 I 45 Bt 3.0V, Vour =3V & 20V, Veg = VRer 760 860 pA
+0.1V, Regw = 100k ©
lso FA VIN 31Kl T TV 08 3 A
Vee P R s st lvce =50mA |, Viy =8V, Voyt = 20V 5.0 5.2 5.4 \%
EN/UVLO
VEN_H EN 1Z48 & H -~ RME Ve = 3.0V £ 5.5V 1.15 \%
VEN_L EN 2 HR A HL T B 18 Ve = 3.0V & 5.5V 0.4 \Y,
VEN_HYs 1 B8 R ELIR ¥ Ve =3.0V £ 5.5V 0.04 \%
Vuvio EN/UVLO 3|1 Ef) UVLO EFHRIE  |Veg = 3.0V Z 5.5V 1.20 1.23 1.26 v
Vuvio Hys  |UVLO BRI{ER Hif Ve = 3.0V £ 55V 10 mvV
luvio EN/UVLO 5| [k f 4 s it Venuvio = 1.3V 44 5 5.6 pA
Eofaul
Vour i 4 P Y 0.8 22 Y,
Vovp i I R R A 225 23.5 24.5 v
Vovp_Hys I AR IR 1 \Y
IrB_LKG FB 511k it B i T, #ik 125°C 100 nA
IVouT LKG WA VOUT 3| IR i g f iéo\éow =20V, Vewz =0V, Ty 1 20 pA
IpiscHG ey L1 T8 L L VAL Vout =20V , Ve = 5.2V 40 100 170 mA
P EiEHE DAC
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T, =-40°C % 125°C , Viy = 12V, Vour = 20V. HFIETE T, = 25°C Fil% (BRAEAA 38 ) .

S8 RS B/AME  HBE BRE =X 74
VOUT_FS = 03h , REF = 0780h ,
Vegr = 1.120V 19.7 20 203 Vv
VOUT_FS = 02h , REF = 0780h , 1478 15 1520 v
v, Vier B4 1.120V Iyt th e e Veer = 1.128V
OUT_FULL REF ' VOUT_FS = 01h , REF = 0780h , 085 0 1015 v
VREF =1.129v ' '
VOUT_FS = 00h , REF = 0780h ,
Vege = 1129V 4.93 5 507 Vv
VOUT_FS = 03h , REF = 0000h ,
Vegr = 45mV 0.74 08  0.86 Vv
VOUT_FS = 02h , REF = 0000h , 055 06 065 v
v Vier B4 45mV i {54 s U Vrer = 45mV
OUT_ZERO | VREF VOUT_FS = 01h , REF = 0000h , 0.36 04 oas v
VREF =45mV ! ! !
VOUT_FS = 00h , REF = 0000h ,
Vegs = 45mV 0.18 02 022 Vv
B ViR
REF = 0780h i [ 4145 /2 5 1.117 1.129 1.141 \
Veer 15 M R e EB/INT &1 g3ty | REF = 058Ch I ({9 4h#8 S 15t 0.837 0.846  0.855 \Y
HUE REF = 0334h I [ 4138 2 0.502 0508 0.514 Vv
REF = 01A4h I 4M 0 5t 0.276 0282  0.288 vV
R DIPS
W IS0 MOSFET S5 H L Vout = 20V, Ve = 5.2V 22 mo
. W N 5 01 MOSFET 543 Ha L Vout =20V , Ve = 5.2V 14 mo
DS
fon) FHFE 60 MOSFET 53 Fhuji Vour = 20V , Ve = 5.2V 1 mo
THIEM ) 200 MOSFET 3 H i Vout =20V , Ve = 5.2V 11 mo
P S
. I Resw = 100k 180 200 220 kHz
S EA
sw TR Resw = 8.4k 2000 2200 2400 kHz
toFF_min i 45 ST [ T AR 90 145 ns
ton_min i A=l P R A 90 130 ns
Vsw FSW 5| Ji1_E f) H 1 \
B BRAEL
s Vin =8V, Vour = 20V , Fow =
ILm_ave S5 H AR LI PR A 4(I)T)kHz out Sw 7 8 9 A
ILmM_PK_H T v ) 14 e L R U S FEL Y PR 1) ViN=8V, Vour =20V, Fgw = 400kHz 13 A
lLm_Pk_L T HEAATD ) e el J 85 b 97 PR o) Vin= 8V, Vour =20V, Fsw = 400kHz 12 A
Vien =2V % 21V, I0UT_LIMIT HAE 8.5 30 315 iy
Vens ISP 1 ISN 3| 12 i ff i B s 3 4 ey | = 10111100b
JE Visn = 2V % 21V, IOUT_LIMIT 275 48 50 52 iy
% = 11100100b
B 0 e Mt
Repc = 20kQ BUEE , Visp - Visn = 0.95 1 105 v
50mV
Vebe CDC 5|l E R —
Rcpe = 20kQ Bi& %, Visp - Visn = 40 75 mv
2mV
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T, =-40°C % 125°C , Viy = 12V, Vour = 20V. HFIETE T, = 25°C Fil% (BRAEAA 38 ) .

ZH P RK A B/AME  HBE BRE L:<KivA
PN B4 H S 4, CDC[2:0] = 111, Vigp
- Vign = 50mV 640 700 750 mV
P?%\E%&zfifv CDCI[2:0] = 111, V|sp 30 60 iy
Vour coc | kRS IERE RMEHI VOUT i . *Flﬁ?s’*Nﬁfi”* SO0
J HPA (g 0] = » VISP
Vs = S0mY 70 100 130] mV
W%B&ﬁtlj_&’fﬁ y CDC[ZO] =001 , VlSP 20 40 mv
- V|3N =10mV
AR Ak, Repe = 20kQ , Vigp -
Vi = 5OmV 7.23 75 787 WA
____ s pit - _
IFs_coe FBANT &1 e it SRR, Rope = 20k, Vise 0 03 A
VISN =0mV
SRS H R, Repe = 4%, Visp -
Vign = 50mV 0 03 WA
REHORER
N N Veg =V, + 4 V,V =
Isink COMP 5| JHI%E FL I 1_':58\/ , VRCE(’;:= 530m > T COMP 20 pA
Isource COMP 3| I iR Ves =_VREF -400mV', Veowp = 1.5V, 60 pA
Vee =5V
VeeLpH COMP 5| J#l b F) B L R FPWM #5z( , VOUT = 1.8V & 22V 1.3 \Y
VeerpL COMP 5| il L I EH o7 1 & FPWM #5{ , VOUT = 1.8V & 22V 0.7 \
Gea IREEWOR A5 5 190 WAV
®E3
tss A F i (8] 25 3.6 5 ms
B
~ . V =1.0V, R =49.9k Q
| 5 e DITHISYNC » Rrsw ,
DITH_CHG Flz) 78 B B HFE M 0.9V |7 2 pA
N V =1.0V, R =49.9k Q
| : . DITHISYNC » Rrsw ,
DITH_DIS a8 B HFE M 1.1V F B 2 pA
VDITH_H 50 T e 1.07 \Y
VDITH L P& P A 0.93 \%
JF e
Vsnyc_H [i] 25 I b v b BRI 1.2 \Y
Vsyne L [R] 25 B {E F s B A 0.4 \Y
tsync_min 125 isf A s /0N Tk i 0 55 50 ns
Mrée
thiccup W 428245 1 i ] 76 ms
MODE
VMobpE MODE & & H T BRI Ve = 3.0V 2 5.5V 1.2 \Y
Vmope MODE # 48 #~F B Vee = 3.0V £ 5.5V 0.4 v
EXTVCC
VexTvee EXTVCC & & H T A Ve = 3.0V £ 5.5V 1.2 \Y
VEXTVCC EXTVCC 1@&%1& %SFIEH{E VCC =3.0V £ 5.5V 0.4 \%
pizkcx: Ju|
Vizc_io 12C ¥ 10 Ha G 1.7 55 \Y;
Viac_H 12C i\ fe LT 4 Vee = 3.0V % 5.5V 1.2 v
Vioc L 12C iy N R P Vee = 3.0V % 5.5V 0.4 v
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T, =-40°C % 125°C , Viy = 12V, Vour = 20V. HFIETE T, = 25°C Fil% (BRAEAA 38 ) .

28 RS BME  HAUME BRKRE Hafir
- ﬁﬂj%ﬁﬁmmﬁ)\ FBANT st |\, gy I
VEB/NT L FB/INT 5|y A H s St Pl 4AmA LI 0.03 0.1 \Y;
sl
Tsp GBI T, Bt 175 °C
Tsp_Hvs RO WTIR Ty B%% Tsd LLF 20 °C
5.6 12C R} PR
T, =-40°C % 125°C , Vi = 12V, Vour = 20V. HAUETE T, =25°C FillfF (RIS AU ) o

3K WA | BME R Bl B
I2C B 7
fscL SCL iR 100 1000 kHz
to ET[%)P 15 START 4 HF 2B RER |yt 4 05 s
tup(sTA) ( =% ) START 415 HRFFI 7] 260 ns
tLow SCL i A fi-F i 34 0.5 s
thicn SCL IR 4 i v L 5P 34 260 ns
tsu(sTa) A START At 1 E LR ] 260 ns
tsu(pam) H g e ST i) 50 ns
tHoaT) FHE LRI (1) 0 us
treL SCL 15 5 #y_E T ] 120 ns
treLs HE START «HWPFD ACK 1.2 J5 1 120 s

SCL &% L F+ifa]

trcL SCL 1551y R % ] 120 ns
troa SDA 15511 LTI ] 120 ns
trDA SDA 1551~ B [ 120 ns
tsuisto) 15 1 25 A R ST () 260 ns
Cs SDA Al SCL {5140 200 PF
5.7 JAIRS

Vin =12V, Ta =25°C |, fow = 400kHz ( RIER G ) .
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100 100
[ gE= | F—=
90 T | ==
80 /Y 80 gl Zal sl
70 / 70 Vdlvi
— — /
2 60 / / 2 60 / 7
ES / S /
2 50 2 50
.0 Q2
%—’ 40 / %—’ 40 v
30 / 30 y
/ / — ViNn=5V / /| — VNn=5V
20 / i — VN=9V 20 ’/ — VN=9V
10 L af — V=12V 10 74P — V=12V
:,/’ Zatal — ViN=20V o 1 — VIN=20V
0.0001 0.001 0.01 0102 051 23 5710 0.0001 0.001 0.01 0.102 051 23 5710
Output Current (A) Output Current (A)
B 5-1. MEEHHERAKKR , B 5-2. S EHH BARKRR ,
VOUT =5V, FPWM VOUT =5V, PFM
10 R 15 Copyright © 2024 Texas Instruments Incorporated
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100 — 100
= N PP mu I
90 90
//;::: 4 ’:::?
80 / 80 %
70 70
£ 60 2 60
oy oy
S 50 / S 50
£ 40 £ 40 /
L / w
30 / 30
20 //‘/ —_— VN=5V 20 || —_— VN=5V
//r/r _V|N=9V —V|N:9V
10 Iz — Vn=12V 10 — Vn=12V
Z 1 — Vin=20V —— Vin=20V
0 — 0
0.0001 0.001 0.01 0102 05 1 23 5710 0.0001 0.001 0.01 0102 051 23 5710
Output Current (A) Output Current (A)
3. R E Al 2, -4, [{RE T R,
K 5-3. BFE 5% H R AR R B 5-4. F 5% R EI IR R
VOUT =9V, FPWM VOUT =9V, PFM
100 100
; A ~ ———— ~ ~
90 2 90 ]
o 2 1 R
80 80 7 g
7
0 7 _ 0 /
£ 60 = 60 A
> /) 5 74
£ 50 g 50
S o
£ 40 = 40
% / % 7 — V=5V
/ — V=5V A/ IN=
2 y — sy 20| 4 — Vntsy
10 l — VN=12V 10 Vin=12V
) — V=20V — Vn=20V
0 -4!‘ 0
0.0001  0.001 0.01 0102 051 23 5710 0.0001 0.001 oo Currenct"(k?'z 051 235710
Output Current (A) P
3 ST -6. WFR= VAL
El 5-5. R 5K EREIKNRR , K 5-6 5’&3{% %ﬁ;ﬂvﬁ,{]ﬁpmﬂﬁ%% ,
Vout =12V , FPWM ouT = ’
100 - 100 n
T~ | T | = iy T
90 ’ . 90 i .
iz g nsE
80 v 80 piib
70 70 A///
£ 60 / S /
z // Fa 7
g 50 2 50
X&) / S
£ 40 y £ 40
L
20 1/ f
y 30
— Vn=5V RV
20 | A — V28 | 4 — Y=y
10 £ — Vn=12V Zi — Un=12V
B — VN=20V 10 INZ
o == . — V=20V
0.0001 0.001 oo Curren?'(k?'z 051 235710 0.0001  0.001 0.01 0102 051 23 5710
P Output Current (A)
. % E A 2
K5 7.3&1 '??5% EE,I@‘;JVE&%% , E 5-8. BFE 5% RIREIFIRR ,
ouT — ’ VOUT =15V, PFM
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100 - - 100 =

==
90 90 =574
80 / 80
// /, L
70 70 y. 7/
— . v/ Y
3\9, 60 / R 60 / /|
> /Y < V//4
2 50 7 S ol /A LI L L L L
S // 5 /
£ 40 /4 £ 40
i L
/ — Vn=5V — v, =
20 / — V=9V 2| A —UNIav
V1 - IN
10 Z — Vn=12V 10 2 — V=12V
o bl Vw20V Nd — ViN=20V
0.0001 0.001 0.01 0102 05 1 23 5710
0.0001 0.001 0.01 0102 051 23 5710
Output Current (A) Output Current (A)
H50. R TR IITHAR B 510, MR Sl RRAT%R ,
out = ’ Vout =20V , PFM
2400 0.2865
2200
2000 0.285
1800
N 1600 \ 0.2835
z \ _ [ —
< 1400 \ S | —
g 1200 \ 0282 b—
2 1000 >
2 800 \\ 0.2805
600
400 0.279
200 ——
0 0.2775
0 10 20 30 40 50 60 70 80 90 100 40 -20 0 20 40 60 80 100 120 140
Resistance (kQ2) Temperature (°C)
Bl 5-11. FFRE 5 % B R R & 5-12. ZE K SEERIFR AR (Vrer = 0.282V)
0.514 0.855
0.512 0.852
0.51 0.849
) s
& 0.508 i 0.846 =
['4 ['4
> >
0.506 0.843
0.504 0.84
0.502 0.837
40 20 0 20 40 60 80 100 120 140 40 20 0O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
B 5-13. ZEHERE SEERIFXAR (Vrer = 0.508V) & 5-14. ZEHE K SEERIFRAR (Vrer = 0.846V)
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-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

B 5-17. KM AL S E SR

1.146 760
750
1.14 -
< 740
=5
1.134 2 // /
S g —
< 3 720 — | | —
w1128 3
>m S /
8 710
1.122 8
& 700
1.116 690 f— T — nto Vi, Vin = 24 V. Vour =3V
— Into Vour, ViN=3.1V, Vour =20V
1.11 680
40 20 0 20 40 60 80 100 120 140 40 20 0 2°T 40 t 60 o 80 100 120 140
Temperature (°C) emperature (°C)
v, > > - li:\ N __‘\‘El B N
A 5-15. Sl ESHEERRER (Vrer = 1.129V) &l 5-16. B HLUL5 T BE A ) K 5%
13 1.2393
12 //' 1.2383
=z 11
: / S 12373
5 1 =
5 / 2 12363
o 09 )
< / =
g — F 1.2353
% o8 E
2 S
% 07 3 1.2343
06 1.2333
o 1.2323

-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

&l 5-18. ENABLE/UVLO FH- Rl 55 E KX R

2500

2000

1500

Switching Frequency (kHz)

1000
—— fow = 2200 kHz
— fsw =200 kHz
500
0

-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

& 5-19. FFRBR SR EREIR R

1.2
1.1

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

CDC Voltage (V)

1 15 2 25 3 35 4 45 5 55 6
Output Current (A)

& 5-20. CDC Hi[E 5% A% R , Rgense =
10mQ
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6 E4NUt e

6.1 MR

TPS55189-Q1 &5 % 1 VU MOSFET 1) 8A [&J&/J & B i/ Eif #5# 2% . TPS55189-Q1 A {E 3.0V & 27V 1%
FIONHEEEREIA LE | i EEN 0.8V 2 22V, RN EEM B E W BE |, e ATERERA. BFE/T
JEAE RN T AR 32 ) P AR e . 2% N B K T4 HUER ), TPS55189-Q1 7E [ AR 2 R g AT |, 145 A\ s
AN R AETHEAR R Nig4r. 2% B s i B R, TPS55189-Q1 L—AN & 3 & s Al — A & 31
TR B 1817 .

TPS55189-Q1 fifi 715y e IR AR I 1) 7 %8 FELIRUAR Q4% il ] SR (L T A O PR I A o A7 3 I 45 A Rt g 52 DA, % [
LR R R A o R 2RO B K S e R S A B R A R R R AT B AR ZEOR RS ) R T TR R A
o

B4R 3% o5 AT BC B ONTE 200kHz % 2.2MHz [FF RARVE B WIis1T . N8R il il 5t in 2] DITH/SYNC 5] 4
AN B EE . T TR PREEHL A EMI , TPS55189-Q1 [T I8 %Rl 5 i v R 1 7%

FEh 25 0 B E BRI F |, TPS55189-Q1 2 /E[E M PWM B Migfr. R iE& M T, TPS55189-Q1
AL E A H a2 PFM B2, Sl i % B N 5 25 A7 2% A AR B A7 5 i 3E N PWM AR

TPS55189-Q1 [ H v kAl @It 12C 2 1% B N B A as KA. — W E 11 2 DAC 2% 55 N\ REF 2%
PRAE A S A FETE TR o 123 T3l I A A AR P ARG 0 L L R BRR R . XN D RE SRR USB
PD fmIgmfe IR (PPS) %514

TPS55189-Q1 FJ#21}t 8A (1) 714 v B as e IR PR A S AU o eah | B IEAEBF A I FR A28 ) H 0 A b J 28 FL IR BR AR
(R B G 52 PR 3 A AR T R R

EN/UVLO 5| L 1.23V F566H EBREAR SpA fr i , SCRFFIR A AT R FE 5 N R EBE (UVLO). it i A=
¥ (OVP) K25 =M FET |, PABG#3R B TPS55189-Q1 i 28 4F .

A E AL T S A AR T, AT A B H A S ek D BRI R I R TR aCS , TPS55189-Q1 £ Sk I
76ms FLEH A B E R 50
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6.2 ThEET5 HEIE

L1
DA —
C4 C5
swi—h I BOOT1 BOOTZI 4 sw2
LT L]
f\ R4 VOUT
VOUT
N
\i [ v Y[ L —A\N——
T it vee
c2
C1 Ly — Current
al Sense ——
— ! =
1 VIN VOUT ——
EXTVCC VCC t
L sececr LDO _
Buck-Boost
VCCrH Control —
LT
c3 g
MODE 4 [
i |_ LI
Vref R3
DAC
SDA
scL Logic C
ogic Core
EN/UVLO :I: & ;I; <6
L Iref PGND
Vsyneoith DAC []ﬂ
AGND
vce I— VIN UVLO |€—VIN I:]_<§
FSW r_@_“
I VOUT OVP |<—VOUT
R1 fmop
— !
IDITH/SYNC
T @
\Y4
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6.3 LA
6.3.1VCC &

A TPS55189-Q1 ftHL A&k LDO 7E VCC 5l il Bt A2 e i) 5.2V k. 24 Vi /DT Vout B, WES LDO JEit
Ebi Vin 5 6.2V _ETHERME (B 0.3V iR ) RIEFEHIE. 24 Vi & T 6.2V i, LDO HEJEN Vine 24 VN KT
5.9V i, LDO MHJE N Voute 4 Vout /M Vin B, W3 LDO JEI L Vour 5 6.2V ETHERME (B 0.3V iR
W) SRIEFEHIE. 2 Vour T 6.2V i, LDO BIHEJEN Vout. 34 Vout KT 5.9V i, LDO HHJEN Vin. &
6-1 &7~ T &S LDO [y HL R £

% 6-1. Ve HIFZHE

Vin Vour Vcc LDO HIFIA
Vin > 6.2V Vout > Vin Vin
ViN < 5.9V Vout > Vin Vour
Vin > Vour Vour > 6.2V Vour
Vin > Vour Vour < 5.9V Vin

6.3.2 EXTVCC AJF

% N L R R A R T, O T ORRE PR PN LDO R E SRR , AT LATE VCC 5l LD 5V b
HREYE , N TPS55189-Q1 fiH .~ 5V MR % B A /N T 100mA |, HUZI7E 4.75V & 5.5V [ 1538
N . 24 EXTVCC 5| HEE B AR H I |, #81F IR BAMH s EE VCC 5l i #s it H . 24 EXTVCC 5l
JEERE R VCC 5] 2 45 & i P alig =i, 232 $E N 56 LDO.

6.3.3 I2C Ml #E
iEidfic B MODE 5| 2 #R A , TPS55189-Q1 kBN 1) 12C itk 3 6-2 TR T 12C Hbriuht % E
* 6-2. I°C Hirthht%E

MODE 3|l 12C B#nittik
L HF 75h
ELing 74h
6.3.4 AR E =&

BNHEKT 2.6V B, TPS55189-Q1 M #i4EH . M N L& T 3V I, 7l EN 51 j#: 2 1.3V L ER s H
H , kjE H TPS55189-Q1.
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6.3.5 [ZEERI A 4 #E UVLO

TPS55189-Q1 B A M IhAEfH GEAI R B4 E (UVLO) HLi% . 24 VIN 5| Eff N E =T 3V %A UVLO Tt
W{E , I H EN/UVLO 3| fi % 1.15V LLE | HALTF 1.23V e UVLO BIMER , TPS55189-Q1 K a H |
BT R . TPS55189-Q1 FFisH M MODE 5| JHiZ #R 25 %48 12C H brHht.

EN/UVLO 5| LR AR 1 UVLO FUEBRME , T SCRFERATIBW I AT i FE s A RIS BE . 2 ENJUVLO 51RO
T UVLO [fE 1.23V It} , TPS55189-Q1 K5 F LLEEAT 12C S5 FIJT RHRAE . B HIA luvio Hvs A EN/UVLO
SUMITEH | $RAERIE R AT B RN f RS AR AL I 75 51 S 1 TR B

{EHE 6-1 R HE B> E2S , a7 #2201 o5 S d e .
V, =V, 1 R1
inwvio_ony = Vuvio X ( +E) 1)

Horp
* Vyvio & EN/UVLO 5|1 I 1.23V [#) UVLO I
UVLO 53 [ A1 5% W BB 2 18] 3R i B ENJUVLO HEBE 2> TR 28 F () s P28 i B, Al A28 2 5

AVinwvioy = lyvio_nys X R1 2

Hrp
* 2 EN/UVLO 5l LRI HE ST Vuvio I, luvio Hys 79 ENJUVLO 51 AL B L HLI

VIN |
UVLO_HYS

v

R1
ENUVLO

L
—L J_ ;able

R2 C1 -
J; UVLO Comparator
1.23V

& 6-1. EN/JUVLO 3| il B A& B 5 28 7] 45 F% UVLO

+

L]
L

£

Copyright © 2024 Texas Instruments Incorporated FELZ R PIR 17 17

Product Folder Links: TPS55189-Q1
English Data Sheet: SLVSHW7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps55189-q1?qgpn=tps55189-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSVT0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVT0&partnum=TPS55189-Q1
https://www.ti.com.cn/product/cn/tps55189-q1?qgpn=tps55189-q1
https://www.ti.com/lit/pdf/SLVSHW7

13 TEXAS
TPS55189-Q1 INSTRUMENTS
ZHCSVTO - MAY 2024 www.ti.com.cn

¥ NMOSFET 5 BH /0 B2 le & B, mlsePlL@ i g vl g2 UVLO |, Wl 6-2 fian. EN 245 & P s 20k
TAHGEREIN_E NMOSFET Q1 ) Vino Q1 IBJHER T <=0 R A VIN i@t UVLO HFH 2> i 28 323 i I HL I

VIN
g R1
luvio_mvs
o v
EN E
‘ EN/UVLO
0 +

. r I
R2 —L e} - J_ Enable
]; UVLO Comparator
1.23V

K 6-2. B EREMAT4HE UVLO

6.3.6 &3/

M & T UVLO BI{E H EN/UVLO 5] JHH & & T ¢ UVLO BIMERT , TPS55189-Q1 k& ir#2 Kk H
12C ¥l AR anE a4 o 12C P23 2% 7] LAAE 5 B 25 47 %% 06h 1) OE 2 Bific B TPS55189-Q1 P &R 75 /7 7% -
—H 12C #2280 % OE ALk B N 1, TPS55189-Q1 & 7E i {E 3.6ms PKF Py BRFEHE B T M OV RITH2E N B %
1745 00h A1 01h th ik BRI HLE , A6 & H .

6.3.7 KBTRIRZ B A

EN/UVLO 5| =4 hi % 0.4V LLRE |, TPS55189-Q1 Ab T W= |, 3E B AT Dhie#s w25 . FTfs N 3B 2
AF AR A N ERIME

24 EN/UVLO 5| kb T 538 % dF3F H OF frig ZEmt , TPS55189-Q1 2> A KAk |, (BAF 12C 32 L3 20
G, R 291728 06h F1/¥) DISCHG % & N 1, TPS55189-Q1 #4383t N 100mA 15 5 HL UK 4 H H TR
] 0.8V LT,

2 EN/UVLO 5|k T & 5 i~ af , tn] DUl i 25 7748 06h H11¥) Force_DISCHG fi#& &N 1 KJiH
TPS55189-Q1 fiy Hi B HL LT« A B B IR FEL LR A 4 HE L s R AR ST 1) i HH SO FR FBL A B T 46 5 E 3l PRM X
N VOUT RE&RESTE] , B> FPWM #3F i Bt . BT IR at i s , ANEUUERE A FET AR a)#E
10ms.,
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6.3.8 FFHHF

TPS55189-Q1 18 F [l sE S Ze -4 e i skl 7 2. 7E FSW 3| I F il 8 — AN B S | Al IF e 22 % T 200kHz F1
2.2MHz 2z [a], PEHBUREZ S| EIARERTE 1V A E k. B AT 100k Q H A{EM 8.4k Q H/MEZH .
AT LA 5 FE 2R 3 SRTH B4 s FF AR R A HL R

1000
fsw = 505 % Rpgyy 735 MH2) @)

Hrp

° RFSW ZElli FSW glﬂiﬂJ:El/‘JEE]gﬁ (Q)

Xof T UK R ], TPS55189-Q1 1] 5t in® DITH/SYNC 31 B4R it 845 5 Rl 25 . AL A8k od o 45 B
JEHEN 30% & 70%. TPS55189-Q1 Wit f /iy ek AT Ul | I A0k — S HBH AR %82 2] FSW 5| il DITH/
SYNC 51 1 F 45t BhAiR b UG T 0.4V BFMR AP |, 38214k T HLBH 2% % E I AH RIS 1) £30% LA
Mo Kl 6-3 &L .

JUL

External Clock ——— ] DITH/SYNC

7 Fsw

Resw

& 6-3. SMERRTHIECE
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6.3.9 FKHEH 5

TPS55189-Q1 #2441 T A& FF Az 415 |, AlfE DITH/SYNC 3|l 545 2 S — M Ak E . & 6-4 J&
T REI . WA ST AR |, BI7E DITH/SYNC BB EAE R, AV N LI =M. =M EaTE
FSW 5| Ji1 L 1 F BE BT 8 e AR FR AR (1) £7 % S [l Y IR 3% #8047 1 ) . DITH/SYNC 51 i1 i) W 25 mT 152 B i i)
MR, 5REAME , /N BT PR IR 8 R . O T RS A SRR EMI, T I R s AT
1kHz. AR 4 FTiHERE FHHE Fyop BT KIHZ .

1

C = F
PITH ™ 2.8 x Rpsw X Fyop ) (4)

Hrp

* Resw #& FSW 5] E {7 A5 1 B i b (Q)
* Fmop 2RSSR (Hz)

HF% DITH/SYNC 51, A HART 0.4V sl T 1.2V, AT SRR E . il ANBFED a2+t
Zh I

0
0V [] DITH/SYNC
9

m i Corrn

7 Fsw
Resw

& 6-4. FFRHEF )

6.3.10 H /B HEIRIRE

TPS55189-Q1 wJ Sk i U] L it AT 457 H B2 L AT PR 1) o~ 347 P g AL g 1) A B 66 FH - A7 8 s ) MOSFET i1
FLUARINE S, K RS B T R B i T 8A ((BLAIE )

B 1 PR MR BRI 2 Ak, B S T BRAS R AU FR A PR AR, AT ORI 2 S sz b L BRI A Dl e
6.3.11 NEE7 B 1

P MOSFET SR3h#% o A — NN T sh B 2 A BT S | 1Z A 88 F 7E(L0 MOSFET Sid i il
BE AR BT 2 R Voo B A . 24 TPS55189-Q1 X 78 4 i 8 T+ Ik X 132 47 i, oo — > =
MOSFET £&#74:5i@. M VOUT A1 BOOT2 %] BOOT1 , M VIN fil BOOT1 F| BOOT2 N &7t A 2 H
ZEHAMB AT Voo , iRl MOSFET fR¥: FIHIRE .
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6.3.12 Fr i B R E

VB Sy R A TR PR S s i B R B R L R . TPS55189-Q1 LA —AN 11 £i7 DAC , AP ¥4Ik i Hi 5 4%
BN 45mV 2 1.2V, TPS55189-Q1 it n] DLl 1% B 27 /7 4% 04h (1) FB 7R $E P 8 S 1ot HE BH 73 e 28 B AR
B ERS. 24 FB AL B N 0 i), AIfENERET /748 04h At B H L R S i bb . 24 FB ALt BN 1 B, S R

S L B AN B 2 T 2R B

2 g SR R R E R, B TN O LR AT E T B N A7 S 04h ) INTFB[1:0] Aok w2 . Bk Ihee
TPS55189-Q1 ] LUKt fie At v JE FR 1 A AN R ML . BRAb |, %t B R ARk i e /N 28 Kt AR B 3 4 A2 10mV S

7.5mV. 5mV Al 2.5mV.

WP 6-5 Bz, 2448 A Ah e e S L BEL Y FR S I, AT RARE A 230 5 BL FBANT 51 _E it Sk e SR 1S4

H LT

Reg yp
Vour = Veer X (1 +—R —)
FB_BT

VOUT

ISP

ISN

FB/INT

Rsns

®)

Vour

% Rre_up

i Rrg_sT

& 6-5. 4R E A RS B B R
T @ 100kQ 1) LR Reg ypo # 11 A7 S N ZF 4748 00h A1 01h , FB/INT 51 L35 fi K Vier

AI7E 45mV F 1.2V G N 3T g .
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6.3.13 Zr it BRI 75 R HE B [k A0

TPS55189-Q1 £ CDC 5| il Lo ik , 5 ISP SIS ISN 5] A2 18] ¥4t PEL A 900 v BEL_E kA 900 P P 7 I
th. J5REs 6 s 1 CDC 5Bk S I 28 0 A AT SR A s D) P s

Vepe =20 X (Visp — Visw) (6)
T AMEE USB i 1 )% 5 A e 2 TR A R B e %, TPS55189-Q1 AT LA HE 47 2 i it 1) EL A5 H2 T HL iy

HiH 5 . TPS55189-Q1 A WAl SEBIAMEE K 7% « W B A A aF £ 4% 05h B/t CDC 5N AGND 5| il 8T &
— RS

5 P A S R SIS, DU A S AME R . 7 FBANT 51 R b5 4000 Fi B o P 2% 4 B o r b, 2
i AE CDC 5 Al L sCE — AN U BHLAS R A AN AME R L

EOATEOLT , AHEBHLSEE FEAMEZhRER T, JFR OV IS 24 i ik . R IZES A F 74 05h F iz CDC [2:0]
CAFRAS I 7 1) L A M

A B R B, TR, AMAMEIE T N IR A7 A . R ik S CDC SIS IR A (i
CDC 5l Fry s BH &3R4t ) BIELE BTb. @BON BRI 70 5 8 1) AR A 100kQ BB, 75 7 o T
SRCIE A ER . CDC 5L iy Fi BE DA i PR s U5t R B s 4% £ L BELAF G (At PR BT

VISP B VISN)

V, =3XR X (.
ouUT_CDC FB_UP RCDC (7)

Hr

* Rep_up /2 H AT FB/ANT 512 15 fr) L BEL 3 He 2% () 147 oL BE 2%
° RCDC IElii CDC %IHi]U:E"JEEEﬂ%%

Gk RFB_UP Jy 100kQ , i th AL H B THAE S5 460 20 ) i th i A&, CDC 51 AL i) B Z TV 5% R A el 6-6
Ro

Vour_coc(V)
A
08| Repc=20K
/\ 0.75V
0.7 -
0.6
0.5+ Rcpc=30K X 0.5V
040
0.3
Rcpc=75K
0=THKTN gy
021
01L RCDC=150K’_\ 01V
Rcoc=floating™ ¢ Visp — Visn
1 ! I I g
> (mV)
10 20 30 40 50

B 6-6. % FL Ik _EFHE Sk LA RIS R
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6.3.14 #H E R #)

£ ISP 1AL ISN 51 [ E — A 10mQ FL A L FE | AT7E OA 2= 6.35A Ji [l A X th R BR 1l AT 2 7 -
S5/ PR L BHL 2 SRS A v ) LA PR T K ) R B 2 SRS AR R L R PR 1) o PAY B A o B L ISP 51 AT ISN 5]
79 3 FR) AT L o ISP S| AR ISN 51| B8 8] ) AT 2 A L 2B 4Ol 0.6mV

¥ ISP AT ISN 5| i —# & #28] VOUT 5l , mI4% F 4 Ay BRI, DRONRS I ) i R ap 24 v 8 .t mT DLd ik
Current_Limit 277722741 (#) Current_Limit_ EN £7 54709 0 2% Fl 4 H e i B .

6.3.15 L /&R

TPS55189-Q1 fefitH H i EAY . LA E] VOUT 5| J_E i% H HUE 8L 0{E & F 23.5V i, TPS55189-Q1 &3¢
Wi A~ = FET , @i AMEM FET , B2 i s AR R E |, AR T4 Bk ER Y R . SLIThRERT By
1% i I R, AR B B i i S s R R

6.3.16 %1 S RY

B 7P KRS FRL PR il 22 41, TPS55189-Q 38 R Ji i HE N I 245 2ok St il HH 4 BB AR . B3 R B s =X,
B FF A7 06h H ) HICCUP £, 7E 3.6ms HIHJE S A 2 5 , TPS55189-Q1 AT I 42 ~F- 34 i Jak s v i Al
. BRI AR , SECHY BERES BiA B BE W IRE , JF B B ECT 0.8V HINf[AIIA 2] 2ms J5
TPS55189-Q1 wiex K Witk 76ms ( JAME ) |, RIEEEH G 3N , BN 3.6ms. Wraisi =0 B 78 % i 56 i 5k
VRSO k> TPS55189-Q1 s D FE8L.

6.3.17 HiEHyr

TPS55189-Q1 Sz KT HELER (R | ILFLERAE N IRAE LT 175°C (S ) IFORPAIILERF . BORWTil A,
ARG AL, ATE N AT A AR . R RO RE LT 20°C RFASCHTR A LRI,
Fetds = B EFT R 3l
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6.4 S3FThEEAE R

ERMHLMGT , TPS55189-Q1 AI7E PFM Biaf] PWM R TIiE4T , LA EANE RN FHE SR . PFM A AT R
FF AR LI FF IR FE |, ITTERE 013045 1 RSBl @ 808 . FPWM 5 X ] ARFFFF AR AAS | DL G A 75
BRI AR | R SET PFM .

RINFEHLT , TPS55189-Q1 7& PFM 0N TAE . EOR 234 % B NTE oS PWM 0T TAE |, 1B %4725 06h 1
01 ALk EN 1,

6.4.1 PWM &zt

f£ FPWM #30F |, TPS55189-Q1 R S BT T IRFFIF RAURAAL . 2 G BiL RN, PN SR 22 TEOR 4% (K 5
Y A, AT 5 LR S IR A, B AR N B0 %0 Y O o o SRy e RLRTE D PRI, AESRITIIIRI e
A2 FENE . HIERZ MOSFET RIS , Ml N-MOSFET th A& K. it , A& FIEAE N
TR o Tr o DR FUR AHRE R o XA OL T MR B H2 , FER IR T A6 A [ 52 T 550
H, VA AT e R A AR AT RE BT S AR 5 A ) L

6.4.2 &£ A

TPS55189-Q1 W[ F|H PFM BEzUEE 42 S sk 4544 R ek . @t 7E W3 %5 A7 2% 7h A H PFM IhEE , TPS55189-Q1
A LAERR 34 R UL PFM R TAE. 24 TPS55189-Q1 E#2 Fgi 4 h N TAEIT |, 1A 3515 22 IR 48 1) Sy HY 2> B
i, foF FURER IR FE IR BRA |, B/ o SR g R D e . Gn S H P — 2D BRI, TE DG B A) A 8 rRLRR 2% 1) VAL
2[ENE . TPS55189-Q1 1E [ ERI Figfritd , — H HESSHRA NE | BEM RN 255 |, nBi M
oy L i B e Hb i (1 S 1A FE L. TPS55189-Q1 7ETH AR Mg AT, |, — HHERES iAo % | Th A e o ¢
SR, AT 1k A\ H i 30 a0 N i () S R LR . i FLUE R PR SR, TPS55189-Q1 &4k AT 5. Lk , PFM
A AT YD T S5 J A 5V ok e i) FEL TR B FEL TR IS I TR A5FE |, TR 52 B4 1F T S R e

6.5 Zmiz

TPS55189-Q1 i ] 12C 42 1 K R G Mkt 5 e 2 S BT AT . 12C 2P0l 2 2ebldfred. R ER &L
LRk - — 2R ATHE LR (SDA) Rl—2k R ATINBh 2R (SCL). EHATEHR LI |, 12C S8 4F T i A A% i 25 5 H 7
P8 B8 AR R R EHIR AL A RN B S 5 L A VAR S 2 E . SRR AR Sk B E A H A

TPS55189-Q1 1£ 4y Hin s hizT , Huhl 74h A1 75h 1 MODE 5% & . Mzl esseft: ( Blanfds sl 2s s 815
LS ) BRI | BRSO\ A B A4 00h £ 07h. TPS55189-Q1 (1) 12C #:1 H Hibnii X ( ik
100kbit/s ) FliEHRE AR ( =ik 1000kbit/s ) « SDA F1 SCL #0 Z5 i =L H J Y 5L 7 e P #5524 3] 1F e ) H S
LR RS R, PSR IR AL T LR
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6.5.1 H#EAH 1

FEI B v AT I R) , SDA 28 F i Bue e AR FRAEE « Bidi 242 10 ey R T BUAC L TIR 2 R BEFE SCL 4k BRI B 5 5
RHT I R AR A o D9 REAS O A B B 3088 A7 A s AN I Bl kot

- /T
- L

Data line stable Change of data
Data valid allowed

Bl 6-7. 12C iEFE 3t

6.5.2 START 71 STOP %+1f

Jii 5 #4500 START (S) JFis |, 3l STOP (P) & 1k. 24 SCL N s P, SDA £k E MK H 1 3 7 v S
s & X START 264, 24 SCL JyimHi-Fmy | SDA 2k b MK o F 3 i B E I # 4 5g L7 STOP 44t

START Hl STOP S fih%s izt as ™A . M AE START KA Ja B N EARG | 7E STOP X2 Ja il =S

—————— oy —————— oy

|
| |
A |
| |
SCL : :
| |
S Jd S Jd

START (S) STOP (P)

& 6-8. 12C START #1 STOP %4
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6.5.3 FHHEA

SDA £ b AR K BERR L AU J\ Ao BEIARS T AL 0 7 1T B 2 IR o A7 AUR B — AL
Bt | SR (MSB) fide. WA HARESAT AN A DI REZ AT, TovE RO E T3 b — > 8 B S dle
T, AT LRI ph 2k SCL RFFAARHT , LmBIR R SN SFRRIRES (N BIERE ) o 5 H st il sy —
ANBHR IR Bh L SCL I, Bl ke 4x 28

Acknowledgement signal Acknowledgement signal

SO & A . i

& 6-9. iR

6.5.4 #il (ACK) FIZE#Hih (NACK)
WINSTERNF T ZERAE . AL RVFEILES M R E SR RIRES |, R ORIz Z T R Rk — ¢
o AT I KR (SIEEIASS O AN kb ) 1 b A AR R

RIEFAET T B kb 30 AR I SDA 28, Ik RIS 38 v LA SDA e fr AR FF | JE7E A B ik s 1) vy Fi T 30 1)
{RFFFEE R T

EMiME 5295 SDA 7655 O M kb 3 A R B . ARG, FEdl s nT LR STOP (518 ) kbt | a5k
HHEMEEN START ( JH46 ) KIFMH# 8L i

6.5.5 b AI$HE T L

6 START ZJ5& ik Hpritl. 2tk 7 Arde , JGEREE )\ AL AR 7 AL (A2 RW ) o Rtk
(WRITE) , —& #8155k (READ).

i alausal e

START ADDRESS RW ACK DATA ACK DATA ACK STOP

& 6-10. HbpihtFEIE 5 1A
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6.5.6 HHBEHFIGA
K 6-11 FIE 6-12 fiznJy 12C TS 571 5 NRLR 7 1 s U =X
1 7 1 1 8 1 8 1 1
S Target Address 0 ACK Register Address ACK Data to Address ACK P
Bl 6-11. FATHAN
1 7 1 1 8 1 1 7 1 1
S Target Address 0 ACK Register Address ACK S Target Address 1 ACK

D From controller to target

E] From target to controller

Data from Address NACK P
&l 6-12. B EEL
WA L FF A7 A AL, TPS55189-Q1 2k 1] NACK Fi& [1] £ 25 AR A o
6.5.7 ZEFERAEZEGA
TPS55189-Q1 SCHF 2 I Z IE A
s el s ]
S Target Address 0 | ACK Register Address ACK
o a1 e ]l
Data to Address ACK | DatatoAddress+1 | ACK | - Data to Address + N | ACK | P
& 6-13. EFHEA
e e
S Target Address 0 | ACK Register Address ACK | S Target Address 1] ACK

Data from Address ACK | Data from Address+1 | ACK | - Data from Address + N | NACK | P
e
& 6-14. LT HEE
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7 FAF ARG
% 7-1 BT SO R AR BT A AR . T ORI BT % A7 B R RS M B RN (R B O R O

HARE S A7 e N 2 o

R 71 BHFER
Huhl: B RS WA o
Oh. 1h REF FERE [FLIEES
2h IOUT_LIMIT R PR B AT
3h VOUT_SR JAREE CEES
4h VOUT_FS S i CIEES
5h cDhC HLE M At
6h MODE o 2 f2 AT
7h RE BATRE A4
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7.1 REF &774% ( #udk = Oh. 1h ) [E£L = 10100100b. 00000001b]
K 7-1 1l 7-2 IR T REF , & 7-2 R0 BEiEAT 1741
R ENEE R

REF #% & TPS55189-Q1 [N Ef . 01h T AEas &M 71 , 00h T f7as &K 17. aFf## 00h f)—4> LSB
FoRMERIEHEFE L 0.5645mV . BRI 27 /745 {5 00000001 10100100b , £ 282mV. 42717 #%{E A 00000000
00000000b I , FE#EHL K Ny 45mV. 242777244y 00000111 10000000b i , FE#EHE )y 1.129V. TPS55189-
Q1 i HY IR R T R EL R LU AE 75 A7 38 04h wp ik B Bl el A FEL PR IR 2R B

FEAS P P9 A Y P I 5306 7 T 2 IS, it L Voot 18I 5 X 8 1H5F

VREF
Vour = INTEB (8)

R E H 1745 06h ) OF 72 i , REF Zfiasnl 1 12C 4|2 TR E . AT 5V Hitl d)E |, ¥ REF Z17e%H
¥ &~ 00000001 10100100b, ZE¥% & N SEEHIE | 1B AN A4 00h |, SR )55 N7 /745 01h,
& 7-1. REF_LSB
7 \ 6 \ 5 \ 4 \ 3 \ % \ 1 \ 0
VREF
R/W-10100100b

& 7-2. REF_MSB

15 14 13 \ 12 \ 11 10 9 8
E VREF
R-00000b R/W-001b

R 7-2. REF HF783 7B

fiz T FA LA BB
15-11 e R 00000b ey
10-0 VREF R/W 001 VB P B LR
10100100b 000 00000000b = 45mV ik H1JE

000 00000001b = 45.5645mV i B &
000 00000010b = 46.129mV H:fi: HiJE

111 11111110b = 1200mV ZEH#E s &
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7.2 IOUT_LIMIT 27752 ( #iht = 2h ) [5 4L = 11100100b]
8 7-3 J£ 5 7 IOUT_LIMIT , 2 7-3 ot el ds 7 A 4.
RN 3.

IOUT_LIMIT % & ISP 51 JAFT ISN 5 Bl 1] i Fi it B 1) b Fi s o R PR A 2 A7 4 P O BRUAE D 11100100b , AR
# 50mV. 1LSB /R 0.5mV. 7 7 £ FH A It PR ) i 22 T e it R 1)

& 7-3. IOUT_LIMIT &775%

7 6 | 5 \ 4 \ 3 \ 2 \ 1 \ 0
Current_Limit_EN Current_Limit_Setting
R/W-1b R/W-1100100b
£ 7-3. IOUT_LIMIT F78 7B U0
A FB& & =it =LA Vi
7 Current_Limit_EN R/W 1b J FH al A AL R A

0b = Z& F st bR ]

1b = J& FH AR R ( BRI )

6-0 Current_Limit_Setting R/W 1100100b | %% ISP 5| JIA0 ISN 5| b2 1] B 7t B ) H b vpL S
0000000b = V,gp-Vigy = 0 (MV)

0000001b = V,gp-Vigy = 0.5 (V)

0000010b = Vgp-Vigy = 1 (MV)

0000011b = Vigp-Vign = 1.5 (MV)

0000100 = Vjgp-Vigy = 2.0 (MV)

1100100b = Vgp-Vign = 50.0 (mV) ( ZKik )

1111111b = VISP'VISN =63.5 (mV)
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7.3 VOUT_SR #7758 ( #utik = 3h ) [E47 = 00000001b]

K 7-4 th iR T VOUT_SR |, % 7-4 hf st 47 7 /v 20,

AN e

A7 % 03N 215 Bt R ARk PR 40 2R LRt P AT 4 B i e O B AR £ 2 S 1)

OCP_DELAY [1:0] fiz £ & ik 3% ik i R TPS55189-Q1 M S 7] . X {873 TPS55189-Q1 A fit 78 AH X}
B P R I B P L R . BRI BN 128 ns , LUE TPS55189-Q1 37 BT PR il 4 i L it -

SR [1:0] 72> ¥ B #i L EAR LAY 1.25mV/ us. 2.5mV/ us. 5mV/us fil 10mV/ us ##%,
& 7-4. VOUT_SR #1752

7 \ 6 5 \ 4 3 \ 2 1 \ 0
RESERVED OCP_DELAY RESERVED SR
R-Ob R/W-00b R-00b R/W-01b
% 7-4. VOUT_SR H78 7Bt
fr FB A LA iRH
7-6 RESERVED R 00b ey
5-4 OCP_DELAY R/W 00b TR0 B 2 B Ay 3ok 97 PR AL T 2 A2 P v 12 B ]

00b=128us ( BRiL)
01b = #EiR 1.024 x 3ms
10b = #EiR 1.024 x 6 ms
11b = #EiR 1.024 x 12 ms

3-2 RESERVED R 00b 5

1-0 SR RIW 01b T R R R

00b = 1.25mV/ u s i HH AL

01b =2.5mV/ u's fi LR (BN )
10b = 5mV/ u s 4 AL LR

11b = 10mV/ u s ¥ 2 b iR
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7.4 VOUT_FS %775 ( #udik = 4h ) [£47 = 00000011b]
8 7-5 5% T VOUT_FS , % 7-5 Fort itk A7 744

Y EIN ST
A A7 4R 04h £ 3d Ik P 8 H BH 23 F 2% BRA 10 R FH 20 o 4% T8 B8 i ) e Ut RS JEE 9%, AR FH P 35 e 4t FEL L 0 S 4 B 4
BN LR,
& 7-5. VOUT_FS &%
7 6 5 \ 4 \ 3 \ 2 1 \ 0
FB RESERVED INTFB
R/W-0b R-00000b R/W-11b
% 7-5. VOUT_FS /7887 B8
fr FE =i Hhr Pid
7 FB R/W Ob 0 o FL L
Ob = {8 FH P9 4 e B /e it o FB/INT 31 T-F5 7= 1 S B AR
SRCRAFIE FRRA (ERIN) -
1b = A FH AR B s et . FB/INT 5 2 o s £ S i N
6-2 RESERVED R 00000b TR
1-0 INTFB R/W 11b R 3
00b = ¥ Py & e i Lk % B 2 0.2256
01b = K¢ B Wi L % B v 0.1128
10b = ¥ Py e it % B~ 0.0752
1b = KW R LL I E N 0.0564 ( ZRiA )
R 7-6. i EESNEEAERIFRR
INTFB1 [ INTFBO | REF=0000h REF=001Ah REF=0050h REF=00F0h REF=0780h W RS
0 0 0.8V 5V 2.5mV
0 1 0.8V 10V 5mV
1 0 0.8V 15V 7.5mV
1 1 0.8V 20V 10mv
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7.5 CDC 7752 ( #t = 5h ) [5Zf = 11100000b]

K 7-6 fe7x 1 CDC |, 3% 7-7 HxfeHEAT 7 /i
R AR

{745 05h 75 f74s 07h i) SC fiz. OCP fAl OVP fr i & e Lok , 75474 05h W EAXS T ISP 3] i
IS 5| R TADAGE I 281 6 22 7 R 1 7 4 0 8] 6 8 A PP F) RSB T

B 7-6. CDC &F1Ea%
7 6 5 4 3 2 \ 1 \ 0
SC_MASK OCP_MASK | OVP_MASK | RESERVED | CDC_OPTION cDC
R/W-1b R/W-1b R/W-1b R-Ob R/W-0b R/W-000b
# 7-7. CDC FERFEB I

Az FEB& e =il HhL UiEH

7 SC_MASK R/W 1b T 1K R i
0b = A5 SC #Hr
1b = 3 fil SC #5755 (BRik )

6 OCP_MASK RIW 1b 37
Ob = T.2%F1 OCP f&77
1b = JE5 Fl OCP 57 ( 2RIl )

5 OVP_MASK RIW 1b o
Ob = CL25F] OVP #7%
1b = J& il OVP 5715 ( BRIk )

RESERVED R Ob R
CDC_OPTION R/W Ob PSR PR AME T 1

Ob = H & {7#% 05H HH1T N CDC Mz ( BRN )
1b = i@t CDC 51 ML iy s BH 34T 51 35 CDC M

2-0 cDhC R/W 000b AR b P PR A R
000b = OV % HLFE T, Vigp - Visn 9 50mV ( 2Ril )
001b = 0.1V #it HLE LT | Vigp - Vign 4 50mV
010b = 0.2V S ETF , Vigp - Vign 29 50mV
011b = 0.3V #HHHE EF | Vigp - Visy N 50mV
100b = 0.4V #iit #E ETF | Vigp - Vign 4 50mV
101b = 0.5V # i B JE 1 TH , Vigp - Visy 8 50mV
110b = 0.6V #itH HLE EF |, Vigp - Vigy 8 50mV
111b = 0.7V i /5 BT, Vigp - Vign 29 50mV
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7.6 MODE #7748 ( #ili: = 6h ) [£4L = 00100000b]
Kl 7-7 J£7x T MODE |, 3% 7-8 " ItikAT 7 /4.

ESEIR VST

MODE #5#i] TPS55189-Q1 [ T/ERER .

& 7-7. MODE H 75

7 6 5 4 3 2 1 0
OE FSW W4 DISCHG Force_DISCHG {564 FPWM -84
R/W-0b R/W-0b R/W-1b R/W-0b R/W-0b R-0b R/W-0b R-0b
& 7-8. MODE #f7-2% 7Bt it B3

A FB Eviil =LA Pt

7 OE R/W Ob i A K A
Ob = #irHh L% H (Bl )
1b = %t 5 A

6 FSWDBL R/W Ob B /T A 2R T ST S N 3
Ob = 7 [& Fe/F+ AR 2 A SR F5FF AR AAE (BRI )
1b = {E B /Tt AR AR T AR £

5 Wyt R/W 1b WA
Ob = 74y HH K0 % LR 47 391 E) 2 FH M 2
1b = e H R O Y A TR s P TSR ((BRAA )

4 DISCHG RIW Ob o e
Ob = &b T i ait 45 F VOUT Jisel (2R3N )
1b = A H VOUT jit. 7ERWIET , VOUT idid A 100mA Hiji
WS BRI B (O friE % )

3 Force_DISCHG RIW Ob SR
20k VOUT B MR s R | 54 s A B Tk B 3 PFM
BEUF Y VOUT FEERfa]. B TIh3RBiFeEm |, TI @ilE s VOUT
JEE (>10V) T8 %A RN 1A AR BT 10ms.
Ob = #5F VOUT jit s FET ( Bl )
1b = 583 FH VOUT s FET. VOUT it 35 100mA I 3%
P B4 Hh i

2 RESERVED R Ob {75

1 FPWM R/W Ob R ESRA T I TR
Ob = B UM R PFM AR (B )
1b = B T FPWM TAEH

0 RESERVED R Ob 175
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7.7 STATUS %7748 ( #iht = 7h ) [ = 00000011b]
% 7-8 75 T STATUS , % 7-9 thxf k4T T /4.
RN

STATUS %7 f7 i 2 A7 TPS55189-Q1 INLARIRA . = BE [ LT SCP fii, OCP sk OVP A7t HALKE T %747
% 05h AL BF M AL, FB/INT 5] I o i th (R348 H TR TR XM Ol . BEF 4748 O7h K435 Bk SCP A7
OCP fiifll OVP fii. % & SCP fii. OCP {5 OVP fi)i , EAEEMA /7 S L A A E L. WRAFSIRAFAE , W

PR B E AN A
Kl 7-8. STATUS %5
7 6 5 4 3 2 1 \ 0
SCP ocpP Ovp IR IR TRE W&
R-0b R-0b R-0b R-0b R-0b R-0b R-11b
3 7-9. STATUS #1788 7B

hir FB B! BAhL L

7 ScP R Ob KL R
Ob = ARk
1b = RS . R A AR BN

6 OoCP R 0Ob pUR/ RSl
0b = JE 1L ¥
1b = 4t FLALA 2 ISP AT ISN 5] EASIU 20 A e IR (. £EEEIZ
RN ZEAL.

5 OovP R 0b R R
0Ob =& OVP
1b = %yt AL R OVP B . fEBRIZ BT A &R0,

4 RESERVED R 0b R

3 RESERVED R 0b REE

RESERVED R 0b 1R

1-0 Ra& R 11b BATIRES
00b = JH)E&
01b = f# )k
10b = [&5/7H &
11b = {f
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7.8 FHHILE
£ 7-10 L8 7 TPS55189-Q1 H 23 1228 BRI E .

R 7-10. FHEBHBARE

AL TR RIW BRAE

00h VREF_LSB RIW 10100100
01h VREF_MSB RIW 00000001
02h IOUT_LIMIT RIW 11100100
03h VOUT_SR RIW 00000001
04h VOUT_FS RIW 00000011
05h cbec RIW 11100000
06h MODE RIW 00100000
07h R R 00000011
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8 N AL

#HIE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MAER

TPS55189-Q1 A7 3.0V % 27V K FEf A\ FLIEE A TAE |, S50y 0.8V 2 22V. MRAEHIA fL A & 1%
S, R DAERE A F /T AR 2R e A (R P R 4 . 4 m A F K -t fL IS IR, TPS55189-
Q1 ERFEBATEZAT , %A SN Tl s, WAETHER AN ZT. A ST s
TPS55189-Q1 LA/l 1 Bl Al — AN I IS R A B 38 AT TP RBIR g A i fL s e B . O T R Rm Zh R ok
PERETF R IR, UK IT MR i BN 500kHz LLF . IR ARG 2w T 500kHz TR, @ilFER
RITFR I N igdT , DASEBLUE A iR RE .

8.2 JLAIN A
TPS55189-Q1 RJ7E 9V & 27V KU A\ HLEJEFE A A USB PD HLJE N AR EE/INRSHB R T % .

L1

4.7uH
J_ Y Y Y J_
T c4 T cs
_ BOOT1 SW1 SW2 BOOT2
VIN = 3V to 27V R4 VOUT = 0.8V to 22V
— _L VIN VOouT ANV <]
c1 _L

vece c2
1 c3 PGND H_ 4x224F
) # AGND ISP -

ON
EN/UVL( ISN
o /uvio TPS55189-Q1
— SCL R
FB/INT |——
Internal Vcc —] SDA
—— EXTVCC COMP
External Vcc —,_
74h
,_7 DITH/SYNC MODEfF———
. R3
Cc8 75h _,_ __C7

;l; FSW ¢pc
R2 c6
R1

& 8-1. B A\HEN 9V £ 27V ) USB PD HJE
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8.2.1 il ER

% 81 A TS
% 8-1. %t

SH f
LIPANCENES Qv £ 27V
i 3.3V £ 20V
Yt LR L 2.5A
Hth RO 50mV
SRR IREAT B FPWM
8.2.2 AR LR

8.2.2.1 FFRHHE

TPS55189-Q1 HIJF A 1 FSW 5| LB PH 8 B E . 7T LM A2 a0 3 THEL BT f A0 B A FEL R o T3
TN, ERERIT R DR | 1% 400kHz FUTF SRR ESE T 1% prdEfiFHAS , FHIENY 49.9kQ.

8.222 Wi EXE

TPS55189-Q1 FL A 12C 2 ISR ¥ B PN HB 3 rE IR o a5 ] 28 7T LLERL 12C B 20K 2 000 5 N Ui L IR %77 28
TR A ¥ T 5 B4 B HE L

8.2.2.3 HIRAB LA

T RS R B S RSB AT RS AN RIR A e M, NI fE B 3% A B AT YR RS S 28 B T I e I 4L
o A = ol R E RS AR ¢ HRR . LR R AR BV HAL R

TPS55189-Q1 Al 5 1uH £ 10uH I HURSSAC S . ARSI AE R T 5 R R B A RS AL

Hof B AR X, SR TR 1Y) L JE R N U S AR R YA S PR A1) Sy e R N R R PR e K L R B L. A0 9 JBZR T CCM
F HE R R S SO B TR R &R o

_ (VIN(MAX)'VOUT)XVOUT

L=
Al p-pyxfsw xVingmax) ®)

Hrp

* Vinwax) AERKHIA B

* VOUT %iﬁ'ﬁlﬂ EEE

© Al (pepy A2 FEL R HO UG I (B S0 R AL

o fow TR

X TR E UGS, 28 VOUT 25 T i KM AU B — 2RI, RSSO R ik B K8 . 1638 50 K R &R
SN LIRS FLIAT SO, T G35 B/ R LR 27 A B K L I s LI B0

XF T T AR R, 26 3 A R U S U U ) P U SR R 1) DAy i KB P TR R R K RS L. A3 10 JROR T
CCM r gk b5 R B8 S0 P IRLZ TR AT R AR

_ Vinx (VOUT(MAX)'VIN)

L=
AIL(P—P) foWxVOUT(MAX) (10)

Hr

* VN A&
* Vourmax) 725K % S
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© Al (pepy A2 LIRS AU I (B S0 FL IR
o fow NI RAR
S FHRFE RS , Y VN ST ERRME B 2R, BRSSO HR AR & KME. BFERRERESTAE
N HLJERES FL IR S0, T 45 B /0N ) B 7 A T R L RS FE R AL
AN HRBEER T 4.7uH PIHEES |, 2077 A8 1 f O FL B3 FE VA SO0 B R A T B e T 28 LR S FELTR Y 0%, Tt
TR B e T 28 2R IR YT 50% o

FEREERNT , RS B RS T . ATHERBT |, RS B il A X 11 AR

I _ VOUTXIOUT
P9 Vi (11)

He

Vour A% i HUE

lout /&% i H

ViN H AR

n g YA AR

X T B IS T IS Fe e ds TPS55189-Q1 H45 R fie Ak Y FLR , 8 /N A\ R R B R Al b FEL T T R B8] i K LIS
HitH. K TPS55189-Q1 [ Ht Jtkas HLUR BRAE i B DN i 1 1545 th 1 B K ik ELUR LU, WTf Ok TPS55189-
Q1 BEASIR AT 1 L.

FETHERETT , RSSO LT A 30 12 THEAR .

Al _Vinx(Vour-Vin)
LPPY™ L xfgyxV
out (12)

For

A I p.py 2 HLBSE S L
L 2 HL

fow T Sehfis

Vour 24t HiFE

Vi G HUR

PRIk, HUEEs I i il A 5 13

e = oo+ LE-P)
Lp) = ooyt — (13)

IEFEAEGLE , SR A H B B3 I G i FL IR N /N T HE BB T 2 FEIR Y 40% , DAIRAS e KB s . HUBRL R )
P BB 2 P AR I /INF 0, AT PR R RS B rP A B RE A EMIL L R] A G 28 5 245 v S B )t 2= 38 T . T 348 PR TR
AL R R I 0 250 e T U 5 L U LY

B R R T T 6 R RS FER R AR A B, 5T ¢ MOSFET M SC T S 1A A0 v % ke . (AL | 38443k
K BRI ER P (DCR). P8R T 2R sh B HL P (ESR) AP HAE IR . 2% 8-2 51| T A TPS55189-
Q1 HEFFR LRSS . FEARHRFIG |, %F% T Coilcraft HiE 2 XAL7070-472 , NS BA/NRSF L A e 7 Al
i DCR.

R 8-2. FUK R

DCR ;
B L ary | OOR CROS) | oozt ()| RF (Lx Wx H mm) ez
XAL7070-472ME 4.7 14.3 15.2/10.5 75x72x7.0 Coilcraft
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R 8-2. UK RS (4)

BHE Lty | PR OO | dmmeniimpszthon ()| R (Lx Wx H mm) frREC)
VCHAO085D-4R7MS6 4.7 15.6 16.0/8.8 8.7x82x52 Cyntec
IHLP4040DZER4R7MO01 4.7 16.5 17/9.5 10.2x10.2x4.0 Vishay
() WS =55
8.2.2.4 M\ FAHR

FEREHERT |, SN A AT SRS OB R . N A AR ) RMS AR A 20 14 15 .

Vourx(Vin-Vourt)
ICIN(RMS) = IOUT X Vi<V

(14)

Hr

* loinRrus) AN HA S RMS B

* oyt A&fHH HLUA

i 0 O R I TR R RMS A0 B lonrus) = lour2. EEBUE RS AT 28 | LR O
ESR R ZUK FBit. it 20uF 1A 3200 T R A= A RAF IS A

8.2.2.5 Hih s

FETHER T |, fnth AR S Bl RS . Sl A RMS el it i A 15 15, Herb i/ Mg AR A
P FN L VIO VAR G NG IR AR L SR

Vour
lcoutmms) = lout * V__1
IN (15)
Hrp
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EFERBAT , fH AT ESR 238U RS |, iTHA 16 tHEAH .
loutrxVour
Vv =—— xR
RIPPLE(ESR) Vi XRcouTt (16)

N qj
* Rcout BHINHEAEM ESR

FETHEMEAT , ZBFEE S SRR ER B RS, THAR A7 RSN . BB EERRME . fh iRk
BIECNERN , RS AR HU R S0

\
our+ ()
Courxfsw (17)

VRippLE(CAP) =

WH, RS AR AR SRR B A, RIBOUK ESR. 2 R RS H i IR S0, ARYE T
o R AL, A3 16 MA S 17 5 Coyr FTl RN RUEZ .
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A SEHUAR AT R o ISP R ISN 51 B[] 9 R i) L s e KB 63.5mV e BRINFR I Ly 50mV. RifE ISP Al
ISN 5] Jii 2z [ e 3¢ 1 P AGL U L BEL , DA GRS T A 7 35 it P R PR B B B AT 2 98 . i PR R PR B e B L PHL e
A 18 HHEAH.

Vsns
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P T AN AME . COMP 5] JIH1 A& P 355 R 5% 22 JOR 28 AT HY o — A 1 FEL L 2% AT ) 25 P 25 2 2L Bl ) /0 8 M o 285 32
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TPS55189-Q1 DL SR ETHEMRIE T . K |, B THEBATHCE T B A . IR A e T i A B ok
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FHEA P ZE S (RHPZ) |, Fh AR RME G B ™8 B R .

THEARE T DA T 4 519 2L

s s
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PO 2x Rsense 1+

_S
2TixTp (19)

Hrp

RLoap A& 41 H 8 FLkH
D e FHER AR 5 2 L
*  RgeNsE A& AT AR AS I FERE |, v 0.055Q

ARG WNAF R, i i w8 M B B B AR . 7 #2320 322 30 22 ST FOX LS .

2
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P~ 2nxRionpxCour (20)
¢ 1
ESRZ ™ 2nxReour*Cout (21)
. RLoapx(1-D)?
RHPZ=" 51 (22)
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BT KT 45° FALAEEMIR T 10dB 48 2 4 2 AR K, PV B 2 s AP0 7 a8 e 24 300 I F i LS PSS AR B2

42 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS55189-Q1
English Data Sheet: SLVSHW7


https://www.ti.com.cn/product/cn/tps55189-q1?qgpn=tps55189-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSVT0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVT0&partnum=TPS55189-Q1
https://www.ti.com.cn/product/cn/tps55189-q1?qgpn=tps55189-q1
https://www.ti.com/lit/pdf/SLVSHW7

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS55189-Q1

ZHCSVTO - MAY 2024
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@ oA MO By:20.0M Auto
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None Auto

@ 10.0Vidiv B:20.0M Stopped

@ 5oV y20.0M 1acas RL10.0M

@ 20N MO 8y:20.0M Auto

& 8-2. Viy = 12V. Vout = 5V. lo = 5A B EIFF LT
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& 8-4. Viy = 12V, Vour =12V, lg = 3A RTS8

& 8-5. Vjy = 12V, Vout = 12V, lg = 0A B fFF 50
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@ 00vie 8y200M 16 acas RL00K
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@@ 10.0Vidiv :20.0M None AuteJ| stopped

@ 20.0vidiv :20.0M 1acas RL:10.0M
@ 3o M0 §y:20.0M Auto

&l 8-6. Viy = 12V, Vour = 20V, lg = 2A HHITTFR3E
7% ( FPWM iz )

&l 8-7. Vin = 12V Vour = 20V, lg = 0A FFITFe8k
7% ( PFM =R )
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@) 20vidiv Bu20.0M | /2208 20msidiv 1068/ 1.0ns/pt
@ 3 oAy M0 B20.0M Read) Normal | run Sample 1
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i
A\ 232V 50.0usidiv 200MS/s  5.0nsipt
None Normal_J| Stopped  Single Seq 1

1acas RL:A00K

@ 20vidiv MO 8y:20.0M
@ 3N MO 8y:20.0M
Auto

E 8-8. VIN =12V, VOUT =5V, RLOAD =1.2Q HTIB‘])EI‘

E 8-9. VIN =12V, VOUT =5V, RLOAD =1.2Q HTIB{‘I%

P ( FPWM R )

B]E)

Wi ( FPWM 8= )

a 1o | oispay | cursrs | wessure | mask | v | wyscape | amayze | e | vt [+ Faic
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e | €t | vertca | oigial | Horizac
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@ L ! @ lout
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@ sonaiv M0 z00m taces RL125m 360cas RuzsoM
Avto Auto

E 8-10. VIN =9V & 20V, VOUT =12V, |o =3A.
200 v s HHRI MLBBESETY (FPWM K )

& 8-11. Vjy = 12V, Vgur = 5V. lp = 2.5A & 5A.
20 1 s HHRET I ARBESHEE ( FPWM X )

= un

Fie | ot | verica | Digit | Horiaca | Tog | Disptay | cursors | weasure | was | watn |

/

Scope | Anaiyze | utites

wen 7] rs (2)

@ sovie M0 8§y200M
@ 20w f20.0m
@ 3o M0 By:20.0M

A/ 35A 1.omsidiv 1.0GS/s  1.0ns/pt
Reso Nomst_J| preview Sample

Oacqs RLA0.OM
Auto

E 8-12. VIN =12V. VOUT =5V. RLOAD =1Q.
Rsns = 10mQ BFE 3A % th IR BRHIBE , ( FPWM X )
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8.4.1 H/F5H
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FLYR RIS 5 AR BE D LR B3 R T RESE I 1IC 51 CE

5. % BOOT1 H2ZSH ARSI IC E | JFE %5 BOOT1 5 SW1 5 jil. # BOOT2 H 25 A 24551 IC ik
B, FFEEEER BOOT2 5 SW2 3],

6. ¥ VCC HIAMEEIR IC JE | MM 4., VCC HZ 2% GND i 1R iEid = 2 PY /4> FL B %3 3
PGND “Ff .

7. KRR S B B . PGND P A1 AGND P 7E VCC AR 1 LR, Ktk , i MOSFET IK
Bhas A7 A HUE S| L A R 2 R0 ) AGND AP 1) FEL I

8. AMETTAFNILEEEIE COMP 5 JHCE o AMETCAE S5 oA A He At SRR H B B e Y e E . PR s
SW1 Fl SW2 DL i HLAG 2R, B kMg s A8 5 RIS 5.

9. AT #EEMER , BIAE TPS55189-Q1 A {FHEAIT AL |, ¥ VIN 5 ELEERIECRH VIN X |, % VOUT
5| IER BB H) VOUT X35
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TPS55189QWRYQRQ1 Active Production  VQFN-HR (RYQ) |21 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 S55189Q
TPS55189QWRYQRQ1.A Active Production  VQFN-HR (RYQ) |21 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 S55189Q

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

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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GENERIC PACKAGE VIEW
RYQ 21 VQFN - 1 mm max height

5x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RYQ0021B VQFN - 1.0 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—|

(ol

j (0.1) MIN

LT
(0.13) —

SECTION A-A
SCALE:30X
}
1 MAX jx
ija* SEATING PLANE
0.05
0.00
e
| S\((LMM ‘
5 \r 028 "] i T i13 SEE TERMINAL ﬂ ﬁ(o.z) TYP
h\lj M Ol 9 Jﬂ P T M M DETAIL ;
| il i
5> ‘ A (9 )14 A b
o> | L@*”J (o.1e)f3
—_ - — -4+ 4+ + +—+|-—— - — - +—SYMM TYP
> | ‘ g (2.35) ?
) | | (E 17 5
Aol e
fa) @ Nl }h[ ) [nl [n[
0.5 ﬁl 20 | 19 18 L 0.55
12X 73 2X 4X0.35 5
0.1 |C|A[B PIN1ID 010 |C|A|B
& W@H—Lu (OPTIONAL) —= |=— 5X 8:2 & 0.05

0.1 |C|A|B
¢ 0.0504)

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

RYQ0021B VQFN - 1.0 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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¢
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|
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LAND PATTERN EXAMPLE
SCALE:18X
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NON SOLDER MASK
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(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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RYQO0021B

EXAMPLE STENCIL DESIGN
VQFN - 1.0 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

30X (0.25) 1

T
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| _
4X (0.65) \ %
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H 2X (0.54)

|
|
|
[
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[
|
[
|
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SOLDER PASTE EXAMPLE

BASED ON 0.125 mm THICK STENCIL

PIN 7,8, 10 & 11 SOLDER COVERAGE = 88%

PIN 9 SOLDER COVERAGE = 64%
SCALE:20X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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