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IFB1/2(LKG) B A TG B P ) FB i IR HRLIA Veg1j2 = 0.8V 10 250 nA
IFB1_so(LKG) s E Y FB R I Vgg = 0.8V 2 250 nA
FBsel-5v0 [ € 5.0V B 1 e A VCC-0.5 \%
FBsel-avo FIT-[E 58 3.3V ¥ & 1 BB g8 300
FBegian T A T B4 R 51 FB A IE R . o
TOUIF) fe /)N 3840 P S A L B
BEBO
Im-s1 EA 55 - HER4 AR Vg1 = Veomp 625 888 1300 us
Icomp(src) EA Fi i - S H AR 0 Veomp = 1V, Vegy = 0.4V 92.5 200 400 pA
lcomp(sink) EA HEHLIL - BRI AR R Veomp = 1V, Vegy = 1.2V 94.5 200 500 pA
FrRIHE
fswi(Fcem) FFRAIH , FCCM iB81T Ryt =7.15k Q@ % AGND 1.9 2.1 23| MHz

— fi
w

8 HERTRT,
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T,= -40°C % 125°C. JM{EHAE T, = 25°C 1 Viy = 13.5V K PTG (BRIESA Y )

E 2l WA KA BAME  HEME  BKE| B
fswaFcem) TS, FCCM 117 Rgr =39.2kQ % AGND 360 400 450| kHz
N T, BH#S . Q& Q&
fADJ(Fcem) T YFF AR ;{(RSTNESFE%E M 681k 2 158k 0 £ 0.1 22| MHz
fSS(int) FEATTF AT Y5 RRT =7.15kQ | RCONF|G= 73.2kQ 10%
R
ViH(sync) SYNCIN & H-FBI{E 1.35 1.6 \%
ViL(syne) SYNCIN i€ H1 P R i 0.65 0.95 v
VoH(sync) [F) 54t ey b /N 10mA 113 1.6 2.6 \%
VoL(sync) EEZ R R EoN e 10mA 11, 0.34 0.68 \Y
fsync-2pt AR B TEH 2108 2.1MHz Rgr = 7.15kQ % AGND 17 2.1 24| MHz
fsyNC-0ps SIS 7] 45 965 [Fl 20 9 400kHzZ Rrr = 39.2kQ % AGND 320 400 480| kHz
tsync(min) SR FIEAR 5 1R/ NIK I 5E BE 2 T Vinsyne) 100 ns
tsyNC(max) AN RS S BN T Vigsyne) 100 ns
‘ M SYNC EFH#YH] SW _EFHEMZEIR - #pg 90 130 ns
SYNC-SW(delay) Y - K2
Ja3zl
= 0% ( F—A iy
tssm) P L B 1 - L R M Vvosnsio= 0% (554 SW ki) 5] 27 45 71 ms
Vvosns1iz = 90%
g R A FRARES | WA —A
tss_Lockout(R) SWA1/2 Jik 3 J5 Fl FPWM 52 g i ) - XL 7 13 32 ms
P4 A
Iss(r) R BN FE HL IR - B4 AR Vss =0V 15 20 25 pA
Rss(F) R BN LB - B A AR 10 27 o
ENT ( Hifefin At ) 50 EN1/EN2 ( DAL
ten AR S R A I ) EHT BRI 687 900 us
BIFUG
hRE
Rpson(Hs) 0 MOSFET 53 Fi e Veoot.sw = 3.3V, loyr = 1A 37 75| mQ
RosoniLs) &A1 MOSFET it #f fH Vyee = 3.3V, loyut = 1A 23.9 50| mQ
toN(min) /N ON ikl i J3 VN =20V, loyT = 2A 40 62 ns
=R 3 vih e BE oA oy A he
tonmay jgj){ ON Jikih 8 ( XUBE AR | BLER 4] Rer = 7.15k 0 5 8 12 us
ton(max) K ON kb 56 B (B IR ) ) Rgr = 7.15k Q 16 25 us
torF(min) i/ OFF ki 5 & VN =4V 70 110 ns
BN/ iZE Sl
25 42T 0% B I A H 7S
Is(oct) i D1 g {1 Pl 2 PR TPSMB4404 E{ HHRIE 0% Ff HS FET LRIGERRIR 4.76 A
23 BT 0% [ I IGAR R 92
lus(oc2) 5 4 o4 B TPSMG4406 Eﬁm&m 0% I HS FET LAV 46 55 68 A
ILs(oct) RN 25 {8 HL 7 PR 1B TPSM64404 LS FET A4 s i PR 18 3.2 A
ILs(oco) M H IR fE TPSM64406 LS FET R4 {4 it FRAE 2.8 37 45 A
ILs2noc) M £ L R (. TPSM64406 LS FET LM B it PRAE 2 2.8 3.6 A
S0 528 T T BRI G (i R B2 H 35
ILpEAK1(min-0) {’?PJS,\'J,}&“OIE’W’J R Vuce = 3.3V, thuse < 100ns 0.71 A
e K 15 2 HG T AR /NI {1 F IS FL O
ILpEAK1(min-100) ?P}S\MGEMI H (R kB Vyce = 3.3V, touise = 1S 0.19 A
fie /N o5 2 BT FR) Bt /0N e £ P JaR % FL
ILpEAK2(min-0) ?P/JS\I\%IMOGl H I P 2 L0 Vvee = 3.3V, touse < 100ns 0.5 0.79 1.1 A
K 2 L MBI R s
ILpEAK2(min-100) ?ngstﬁei“o;mmd\ I RS L Vvee = 3.3V, touse = 118 0.25 0.3 0.35 A
T BRI - i R R L ST
Vhiccup-F8 ifigﬁw ERBMEL - SRS, W | \ys peT Gumn i > 165ns 0.25 03 035 Vv
by N
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Ty= -40°C £ 125°C. MMMEAE T)=25°C M Viy = 13.5V X F IR (BRAES AU )

E 2l WA KA BAME  HEME  BKE| B
N M 4 Pt (74 A2 4 ek T - S ) o b/
thiccup-1 bl NG TEs g IR S N % TP ey 126 128 130 L7 B
v JEL
thiccup-2 o 2 BT BTS2 (A 50 88 ms
BRI
VpGTH-1 AR M (PG1/2) PGOOD 1&#°F , Vyosnsiz EIF 93% 95% 97%
VeaTHa LR E B (PG1/2) PGOOD T , Vyosnstz FHE 92% 94% 96%
VpaTh 3 MIRIE S B (PG1/2) PGOOD & #F , Vyosnsia L7+ 105%  107%  110%
VpGTH-4 FLUEIEH BE (PG1/2) PGOOD f&H.F , Vyosnsie FFE 104% 106% 109%
JEBIIE PG1/2 MV HRE _
tPGOOD(R) FI’:IGOOD %‘Fﬁ%ﬁﬁi@jﬁos,\‘swz * VVOSNS1/2 =3.3V 1.5 2.1 3 ms
MV 2%4%) PGOOD 1 BT/
tpGooD(F) F{\G1\//§§E?ﬂ1\/2 A . Vvosnsizz = 3.3V 25 40 70 us
lpG(LkG) FrRH R PR PG1/2 SIIR AR | Ves = 3.3V 0.075 pA
VeG-D(Low) PANEIE R PG 5] i H A f~F i lpg=1mA , Vgy = 0V. 400 mvV
Ree1 F i MOSFET Hifil lpg = TMA , Vey = 3.3V. 30 0| o
PG LH EH I - Rpg = 10kQ , PG i1
VIN(PG_VALID) A2 PG #i i R/ VIN JE B4 - VeuLLue pe= 3V . Vpe.p Low)= 0.45 1.2 \%
0.4V
R
Tyso) LW (O R BT 160 170 180| °C
TyHys) PSR (1) 10 °C
(1) IRIEERIHE.

6.6 RSk
DT UL T LA B R TC 28 A S 7R 2 F P . SRV 3 e (g MRS U FB T Ty = 25°C (0. /M RIS KA 5 P 9 10
Hs@ TSR TEAEE Ty = - 40°C % 125°C IR R G B P IO 0L,k URG AS I A 2 TR AR

2K WSS BME RME BAE| B
R
g s Veiasvosnst = 3-3V , Vyosnsz = 5V ( XUt
¢ SR - - e
VOUT1 (3.3V) L SUAMARHI 1S - BRI | S O e e o = OA % 5 mv
LB i, FPWM Bt
N Veiasvosnst = 5V, Vyosnsz = 3.3V ( BUERHi
AR B T - B
VOUTT (8V) Lty SR AAi i - S |t SVOSt o s N2 o iy 5 "y
LRSS FPWM B
e R o T Veiasvosnst = 3.3V, Vyosnsz = 5V ( WS
It 2 R
VOUTH (3.8V) LI SERAELEHAT - MEA | jo0) " Vi = 3.8V 5 36V , loyr = 0A i 60 mv
e E BT # . PFM i
s b S 3 Veiasvosnst = 5V, Vyosnsz = 3.3V ( XU tH
NG SR BRI -
YAOUT (5V) LA SBANECEE T - BERAIUEE | 0y ), Vin=6V % 36V , lour = 0A Zifi# , 70 mv
v PEM Hist
Duwaxqm) | KT 3% di =33V Vvoser = 3.3V lour = 24 s 99%
Ve e Vin=6V , V =5V, | =2A ,fw =
Dwax AT K G2 1,'\%_'2 VOSNS1 out sw 88%
N
VOUT1 (5V) I - Xt st YS{;\SA{gi:s; ;ASVfS, V;,C%s',aazz =33V, Vpn= 91.5%
il ’ W
VOUT2 (3.3V) sk - AU AR 3 YS{//\SA{SSFQ ;ASVfS, V;/q?aazz =33V, V= 88%
il ’ W
Rk - B B Vamsvosnst =5V . Vin =12V, lour =6A , Tou 91%
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6.7 JLRURR:
BRAESAWHT , B0 VN = 13.5V,
0.804 15
0.803
1.25
0.802
S os01 < !
S 2
% 08 T 075
> /\ £
@ 0799 3 o
0.798
0.797 0.25
0.796 0
0 2 0 2 % 5, 10 12 %0 50 25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
EN =0V
K 6-1. AL ] 6-2. ST FRIR FELE
70 7 I
—— HS Switch
65 — Peak
— — LS Switch 6.5 — H
60 WILC! Valley
55 6
& 50 § 5.5
£ 45 =
- 5
3«
N 35 5 45
a
X 3 ©
4
25
2 3.5
15 3
10 -50 -25 0 25 50 75 100 125
-50 -25 0 25 50 75 100 125 150 Junction Temperature (°C)
Temperature (°C . 5
S ee & 6-4. =AML IR R {E TPSM64406
A 6-3. EMUAMEMFFR Rps_on
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7 A

7.1 BBk

TPSM64406 s — 3Kk &) T8 H (W [R5 B B b R AR | TNy s af Sk . /N5t RS R EMI R 1) %
RT3 . TPSM64406 HAG A3 MOSFET. [& & BB S A1 PWM F5 i 28 |, AIFE 3V £ 36V [N\ H &
JEEIN AR, BRSHEEEE 42V, ZER DN RS | SRt Enk A 3A MBI MR |, I EA s ekl
ABARA N B S L. O HE O B AN 7 B I PR B M DRI LG w92 186 T H IS 1) A0 22 A HE | R BT 75 R A8 e A 5

Ho

HF M RT 51 ISzl 300kHz £ 2.2MHz I rl gafe o | ik , BRAEEH [ e /sy , TPSM64406 2
A B (0 R R Y L

AP 2 IR EMI PR

o SRBR AR AR AR AT R T SO PR B M el b AR UK TSR B IREE AR S R A
© XUBEHLES (DRSS) VA il Ay B AR & 5

o IR RIS A FPWM A5 2T 78 3 S L i Bl 9 3R (A E [ T AR

o BATHE SR AU SRS ] (A A T R MOSFET R SEHLIRME 5 PWM JF%

XEERFEIL AR 2 PRI T EMI I ER |, [RIA BT06 A2 A% S A ER ST A 6 i) CISPR 11 #1 CISPR 32 B 2% EMI [}
il

TPSM64406 L LA E A R IIEE , A LR @i RGEK

o FIIT AL A R 25 1 F R PGOOD 85
o HAIRMTREIOR E AR | TR

- RFRLER KRB (UVLO)

- R

A s R R B | TR OU A B T B 3 T

SIESTT B B | T E M B B A B % B

LA 5 VA5 o 7 R B 5 A

FLA 35 T A A b

TPSMG4406 S FHi 4 A il 80 J i e (00 5 BIHE | L RIS TEIE | o B45iE o 125°C . 52 ) S b
At B 20 2 R e O3 PRI«
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7.2 ThEETTHEIE

VIN1

VCCij
AGND

BIAS

wp

PG2/
SYNCOUT

PG1 [

DUAL or SINGLE

VOSNS2 /[
COMP

COMP1

BIAS

VREF 0.8V

SYNCOUT on PG2

LS CURRENT LIMIT
VALLEY FOLDBACK

CLK1 «+—

-f— 0856V
PGOV
+}7

v
+— 0.752v

PG1

-1— 0856V
PGOV
+
DEGLIT

CH
45ms

— GND

DUAL or SINGLE

v
+= 0752V

SS
DECODER
FAULT
LOGIC

INT SS
TIMER

[] SYNC
CLK2 «+—
PLL& DUAL or SINGLE
PFM/FPWM +——] fe——1
OSCILLATORS
2/416 ph e DECODER CONFIG
SLOPE COMP RAMP 1/2 +—— DD‘Z:E
jther  f&——
Iy
1V
RT amp

{1 RT
I e it )
| |
I I
| CHANNEL 1/2 |
| |
| 1 EN1/2
| i
I I
| |
| {1 CB1/2
| |
i |
| A i |
| HS i
! CURRENT |
}SL;):;PC?/;\AP HS CURRENT SENSE }
} SENSE 112 PFM/FPWM > }

L] VIN1/2

HICCUP ——

FB2

DECODER ss

FIXED or
ADJ

FAULT
LOGIC

FB1 [}

VOSNS1/
BIAS

DECODER

FIXED or
ADJ

FAULT
LOGIC

——»|
CURRENT
LM

DUAL or SINGLE

LS CURRENT
SENSE 1/7

RO
—m s Qa

CLK1/2

EXT 88

PWM1/2

DRIVER

LS CURRENT LIMIT
VALLEY FOLDBACK

STANDBY

T3T

== 100 nF

T3T

= 100 nF

~— ] SW1/2

Ls ‘
CURRENT
SENSE

i
|
|
|
|
|
|
|
3
] PGDN1/2
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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7.3 Rt
7.3.1 MABEWHE (VINT, VIN2 )

TPSM64406 HE e M N HELEVEE N 3V £ 36V, id [ T8 12V, 24V 1 28V #ip N HL YR B A i B4 R 85 4
] 7-1 Fp e P B R R T SEILEE T TPSM64406 7 FH Bt N Ha 5 1 b4 R s 82 B 2 [ T 7ok »

Vin
[
VIN1 VIN2
————— L _ Cint —— 1 Cne
[ | 10yF 10 yF
| PGND PGND
. Renr § |
Precision enable | : — =
for Viy UVLO | I EN1 PG
T
|
I : EN2 PG2 » PGOOD
| | indicator
|
|
: Rens § | Rpc
| P 100 kQ
| | : : VCC
: : | SYNC Cucc
' - ! 14F
| e | | |
_______ : Rsyne : —
| |
| |
Optional : :
Synchronization | —
(700 kHz2.2 MHz) L __ __ __| I
O VOUT1 VOUT2 0
Vour1 = 3.3V Vours = 5.0V
BIAS /
VOSNS1 VOSNS2
FB1 tied to -
AGND for } FB1 FB2 IWMAVCC FB2 tied to
3.3-Viixed — _L_vecforsv
AGND RT CONFIG = fixed
R Configure Single or Dual Output
R and
Spread SPectrum
[
—— Adjustable
Switching
Frequency

B 7-1. A TAE RGN 3V & 36V [ TPSM64406 53 &

JR BRI 3.7V BERRANING B ORELER VIN SIS (VINT AT VINZ ) 5 A 7 24 3 9 B s
HAHYRAEL 42V 4R S KAUE s . AR VIN 51 R R R B B 280 i RAUEE , AT RE 3R IC.

7.3.2 (ZE5 (EN) 5/ BI7E/H1E Viy UVLO

] ENT 5l IN/NT 0.25V IHE |, LL¥ TPSM6440X B Tl . kWi T |, FAS RS 0.5pA (it
BE) . BT IZEEEMKT EN RE RN , VCC 4 FiGaiR4s | (H SW1 Al SW2 _EFFRREFIEE SRS . 4
EN1 & T Ven Ja , SW1 B ATESNIRAS . EN2 426128 =AMt SW2 (17156, fERH R E S, EN2 o H Td
SERWTES AN L (HON IS ST I NSRRI E A, W ANIR S B ENT L UE
BAE i, fEREmEEET , EN1 A H T2 RS AT UM . VIR EN2 DA EAE—ie , JFH
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T RWHRBARNL . FRAFE PEM LARRE R IRCRAER &, I R 2 B0 A B R kAT U |, RO RIS
78 PFM AR |, hn] DU i R A AT

EN 3 FAREE S . 3 FHIZ AT s T R 77226 EN 5IERZ S VIN. 24 VIN ## VCC K3 % & T UVLO HF
W, SRR RVERST B RS B, FZNHZ M T KRR A8 8, TR0 AE 20 s A A 2 STRS 25 i N R B
& (UVLO). ¥5% UVLO o] Jil T-S2Hl LA R Ihfg -

© EF

A8 FR A N LIS 917 L 2 Tl

IR e E YRS B T FL PR AR

THER , EN BRERAERN . EAHERERER 10% M52 . B2 AR 1k f B oG S8l R (K 38% ) « 5
—~ IC 4N HE S B T T 0K S EN s 1, AT SEHLR Gt IR 7

Vi

§ Rent

EN

§ Rens

— AGND

& 7-2. f£F EN 5| jFF 9 VIN UVLO

A DS BA R 23 3 A AR

VEN(R) ) 1)

R =R X | 7———F—
ENB — “ENT (VIN(on)_VEN(R)

Vorr = Vin(on) X (1 — VEn)) (2)

Hr

° VON = V|N EF@@E
* Vorr = Vin KWL

7.3.3 CONFIG #34HE & 5 B

B JLIURE |, BUERAT 2 CISPR 25 AIVRZE EMI 25K, O 1 Bl A\ HU SR S0R LA EMI 8RR RS, mTEL
ReizastFECE NPT DUAEONARIZAT |, RIS A O Bt AT MR A A et ig AT . il , fEPUA IR E A, 90° 5
HIS Bhay s B AR S A ZEIERZ MRS =ik 2.2MHz (Al AR &8 8 A F SR AT [E 2D A A
PRI B, DLV RR M PS SUR B ] . ATy A A, AT EE— D R EMI %4 .

CONFIG i3 FI T ¥ B 8 1F LAEAT XU Ay 1 BB Bt 22 AR AT ot ) DU PRI AS ] 0 R BELAEL RT3 15K P JE A
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# 7-1. Rconric FEFE SR %

Rconrig (k@) #HR 2
0 LK &
9.53 PRI o
19.1 VYA 2] =
294 WAtk IE B
41.2 KK A& H
56.2 PRI =
73.2 WU 49 % =
93.1 ANHIHIZ z
121 LK 2

B N AR 2 AHE AT, VOSNS2 5| il iR 2 UK 2% (COMP) [f% s, - BAiZ 51 I 2 — /N s L 23
HL S 28 R AMEAE HIFA B . R = 11kQ. Ce = 2.2nF 0] [ T2 Wi MG TRAS . 18 K BH S S BOR B 25 16 K
I HAEAE 75 B b ) o K ) Y FL R 2% o SN R S 18 I 2SI B N, T S ECE R BRS , (H 0] BEFRIRAE

SUBRFRAL R EE | JFH TR

b=
b

& 7-2. RIYPEIE

TR . R 7-2 SR AR A E R 2 AR E .

-5 Vout1 Vour2 iz FHINLE Cout AFHNLA Cny + ChE Rc Cc

XN % 3.3V 5v 500kHz 47 + 22uF 2 x 10uF + 1 x 100nF RN SR

X% 3.3V 5v 2100kHz 2 x 22uF 1 x 10pF + 1 x 100nF Nk A5
SINGLE 3.3V 3.3V 500kHz 47 + 22uF 2 x 10uF + 1 x 100nF 11kQ 2.2nF
SINGLE 5V 5V 2100kHz 2 x 22uF 1 x 10pF + 1 x 100nF 11kQ 2.2nF
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VIN
(W
VIN1 VIN2
=== [ CIN1 —_— —_— CIN2
| | 10pF 10 pF
| PGND PGND
;. Renr § |
Precision enable | : = =
for Viy UVLO : I EN1

T
| : EN2 PG1 PGOOD
| \ indicator
! I
: Reng § | Rec
| P 100 kQ
|
|
|
|
|

I 1uF

|
|
_______ Rsyne : =
|
|
Optional | SYNC_OUT [——*
Synchronization —
(500 kHz-22MHz) " _ _____ I
O VOUT1/2 ss

VOUT1 =33V

BIAS /
VOSNS1

FB1 tied to =
AGND for FB1 COMP
3.3-V fixed —
AGND RT CONFIG Re
RRT I CC

B 7-3. MR BB PR R R R
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Vin Vin
[} * [} ’
E VINA VIN2 { E VIN1 VIN2 {
e L. Cm Cre Cwi Ciz
| | 10uF 10 pF 10 pF 10 yF
! R <1 PGND PGND PGND PGND
Precision enable } } = = = =
for Viy UVLO } } EN1 ENA
| } EN2 PG1 PGOOD EN2
| ! indicator
|
|
| Rens | Res
I | m————es 100 kQ
1 | vcc vcec
h
| h —] syne Cree | Lo
! } } | 1pF 1pF
= |
,,,,,,, | — —
| Rome 2! PRIMARY = SECONDARY =
|
i i
Optional | | SYNC_OUT MODE SYNC_OUT [——>
Synchronization | ]
(500 kHz - 2.2 MHz) ! |
Soft Start Soft Start
[ VouT1/2 ss I [ VouT1/2 ss
Vour Vour
BIAS / BIAS /
VOSNS1 VOSNS1
FB1 tied to — CcowmP COMP
AGND for FB1 comp FB1 COMP
33Vfixed = —=
AGND RT CONFIG Re AGND RT CONFIG
Rer @ Rer
=
Bl 7-4. B, i DY A R LR e A
Vin Viv Vin
.
= - L= ] = ]
[ L_ Cimt Cinz Cii Cinz Cin Cinz
i Renr 10uF P PGND PGND % 10uF 10uF P PGND PGND % 10uF 10uF E PGND PGND % 10uF
Precision enable | = = = = = =
forVi UVLO | EN1 ENt EN1
! PGOOD
} EN2 PG1 indicator EN2 EN2
i Rers Rea
; e — vee 100 kQ vee vee
' | | syne Cuce e Cuce
! = ! Il WF Il HF Il HF
fffffff ! Ronc 2| PRIMARY = SECONDARY = SECONDARY =
| |
|
Optional | | SYNC_OUT MODE SYNC_OUT MODE SYNC_OUT [——»
Synchronization | =
(500 kHz-22MHz) " ______| |
Soft Start Soft Start Soft Start
[m; ouTI2 ss [w} ouT12 ss S [m; ouTi2 ss o
Vour Vour Vour
BIAS / BIAS / BIAS /
VOSNS1 I VOSNS1 VOSNS1
FBltedto | = comp T comp - comp
'AGND for } FB1 CoMP I FB1 COMP I FB1 comP
3.3V fixed — =
AGND RT CONFIG Re AGND RT CONFIG AGND RT CONFIG
Rer Rar Rar

\\H

& 7-5. mE.

B N R R R R

18 ERXXFIRE
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7.3.4 AHFFRAIE

i RT 5150 1 ra 28 ¥ B . mIfd A %42 31 AGND (1) i L8 ok 1 B nT P TAEARER . 15 S0 T 35 7 bR
B B H AR U L B BELAE P e S BUSRAHE LT 50 . 1 20 ez 5| B n ik b (5 = LS [R5 . R FEEE D
20 SYNC 5| .

Ry[kQ] = (% - 0.633) (3)

Biltn , %FF fgw = 400kHz , Ry = (16.4/0.4) - 0.633 = 40.37 , [Klti%#¢ 40.2k Q@ [ 28 4F Jy 2630 (0L T

R73.HERrH
Ry (kQ) M (kHz)
6.81 2206
7.15 2106
15.4 1005
31.6 497.4
39.2 402
158 101
90
80
70
60
6}‘ 50
=
& 40
30
20
10
0
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Frequency (kHz)

& 7-6. Te B ER

7.3.5 Y

H i CONFIG 5| FAIAC B JE A S 5 7538 1L 1E P LA [ B30 38 AT ) 45 F BE B AR A4 I TR PAY 20 BECRY S8 A% T Y
WP S5 RV BRI LB VAR R S« TPSMBA440X SEHL 1 — R s, 5 LR I b T S0 i J LS 0 R AR A% 32
Sb e XA R A BT T AEDE R BT REVEAE FM AT rb 0 B v i i o X G YR I I T S0 R A U
L) FE A & BIFREE . TPSMB440X ] £10% ( MRUE ) PRI , IZJRAHE FM A1 TV By vh 11 AL R g
o ZarfFSEEl T XL (DRSS). DRSS 2 =1 R it S5 BB M LB A AL & o XA 2 45 ] fa FRATIE 6 A 2L
WAEL N B AL IR REE

o BATR = AR R R

o AETFSRMIAR T B A B MERE LIS AL ) = A i
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DRSS IR IALE T 15 BN B2 R0 i R EL A B /N A 22 o MR Ik w9/ 78 1A AU AT R 51 ON R N L3R AT

R SO R

JEANAE TPSM6440X FIR #h AL E A 4R B g7 A /T o DN AR 26440 2 78 o i Bh 5 vl e T4 A

o BTN RE NIEAT , WSS, X R RELT.

o EHFENT , WA ERAERN S, FHER , WRBEE FPWM & Figtr , BMESE 73, BAH L
BT .

o WmTHAN SRR S S EOEEAS S . 5 S I ) A B R S ], R %S X E AT
HZH 77 6.5,

o LB S AN B R

7.3.6 A/ jF%H # /% (FB)

TPSM64406 f)n] % H FEEJE N 0.8V R 16V s+ Vy ( ABHERE A ) « WEHH HEERER AN
A , R 7-1 FH8E N Regt 1 Reggo XAt (FB) 51 I E f S vHE L R 152 B O 0.8V, A5 R Yl Y 1) s 1t
RYGHMEEN £1%. ZastF45RTERN - 40°C £ 125°C.

DM R B 4, RS Regr BUEUUE 100k @ RIT5H Regg AR

RppT(kQ)
Rpgp (k) = % (4)
08 1

R T-4 BT A B AR AE FE B AR AR, DAS DR A BRI e A i SR SO R A BOT SRR VB - 123858
BLHE A i v S ¥ BB DR R M P 7 P B /N LR . 8 ) e A R L M L LRI S B R L R R
HRCE. WA, S ARG R NEVUER , RO AT Crr 55 Regr JFHK , DUSINARAZ AL .

R 7-4. 73 Repr B B Fsw EEAR/ Cour

Vour )| Resr(k®) " | Repg (k@) | B Foy T (kHz) | COUTmin (%F ; (A BOM(®) Crr (pF)
1x47 v F
0.8 10 IF % 300 & 700 470 (6.3V), 1x —
470 1 F (2.5V)
3x47uF
1.8 12.4 10 300 £ 1000 125 (6.3V),1x22pF 330
(6.3V)
3.3 31.2 10 500 £ 1300 64 4 x22uF (10V) A 5
52.3 10 700 £ 2100 64 4 x 22 uF (10V) SRl
9 105 10 1200 £ 2100 40 3x22uF (16V) 4.7
12 10 1x22uF (25V)
140 30 ’ 10
1700 £ 2100 1% 50 u F (25V)
16 1x 22 uF (25V)
190 10 20 ’ —
1900 £ 2100 1% 50 1 F (25V)

(1) RFBT= 100k Q ,
(2) FAXREBHEBRHIE , ESHEKT-6.

TR, RGBT E , WEARR BTN . B, AR L Regr RMERT IMQ |, TS A5 BR AR B 5 52 3 W

PRI o SO BHAOR |, TR 7 AT A R R AR AT SR . i DR B i H PH A U EL AR SR FB A AGND 5
FIEOALE | BB LR IR ( JFm S PCB MM A XK ) « AREZHMEL , S W AP 15/ .
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7.3.7 A BE5

iy N P s SR B A1) T2 e R T SR A A2 AT R IR T 5 B A N B P T o T R 00 P 8 P s SR B T B2
¥ A BRI DT =y RMS U SE . 723 5 40 il T4 A\ 48 RMS Hijit. SR A RS RMS R
ITE D = 0.5 B, IXH) FLZRZR 1) RMS LIRSS 4000 0K T4 h B i) — .

)
2 Ai,
ICIN, rms = \/D X (IOUT X (1=D)+—5 ) ()

N qj
* D =Vour/Vin R L.

BUARTE DL, B IS N F UL A EL AU S0 70 B 20 ) P s N R SR B N P B 1t o A G P JRR B S0 L YA )
THOUR , M ARSTE D R IARBL B IEERN (lour - ) PRI , JRFE 1 - D HIRENIRIE A |y IR .
SN A TN S S LR A =AY i R W £ 0 - i VP e a8 s i DA D VYA R s - s W 4
. it ESR MRS > EANLS &, JifEs 6 7T LAGS g E S0 U R IR M

IoyT XD x (1 -D)

+Ioyr X R
Foyw XCIN ouT ESR) (6)

AViy = <

JrREa 7 g5 TR E BRI R RN LA

IouTr XD x (1 —-D) ) (7)

CN = (
IN=\Fsw x (aAViN = TouT X RgSR)

Hr
© AVN REHIAN SO R .

TPSM64406 2 2/~ 10pF M & AN BAS |, s EH X7R 8¢ X7S H/ iR H 1206 5 1210 R~ N
TS EMIBURS | Bt CISPR 11 B¢ CISPR 32, N A fit 75 ZEARAM K 25

R 7-5 AERBERIRE 0 RO IR AR IIR . v T KPR b kN T DG ER B Hh i B AR UG, R P RN B A
B LEFEIT VINT A1 VINZ 5] B FRAG R e, A8 RS E R 5 (10 4 42 b P T H 25 253 B 3 73 4% 81) PGND 5]
18

R 7-5. HEEKRERMA B AR

BERIRE (1) HA R FHFRLS SE5FER HIA (UF)? B HE (V)
TDK X7R C3216X7R1H106K160AC 1206 10 50
Murata X78 GCM32EC71H106KA03K 1210 10 50
AVX X7R 12105C106MAT2A 1210 10 50
Murata X7R GRM32ER71H106KA12L 1210 10 50

(1) HXMERAER. AR RoHS FITEHBRA LUK AR s T 51 25 S8 (0 B1iE T 28R | 15 W i A S8 LR . 15300 48 = 275 4 7 A
.

(2)  SERREARE (KRGO B AR R | A R )

W AT FERZ W PR , REEHMHEZE (68uF £ 100uF ) FRAVTIER A B JE | LI 5% ESR. & Q

Wi 2 B N, P2 2% LR ) i N 22 R B

7.3.8 #H A

F 7-4 HIH T TPSM64406 FT il (/N 78 . Al FH PR & FL A, DA 2005 FE BRI B AR S AR s .

AR T HE AR |, B RS BUE R A A AR S SRR E S S B SEbR A SUE 2 B2 5 .

MEEET Courgminy MM INELZER , BT LUZMEAL ., K ESR REWASNE A S . AR 0

et AR5 R, 1ESHEK 7-6.
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R 7-6. EENRER L AR

BeRI() A BT SERT 2 (uF) )
Murata X7R GRM31CZ71C226ME15L 1206 22 16
TDK X7R C3225X7R1C226M250AC 1210 22 16
Murata X7R GRM32ER71C226KEA8K 1210 22 16
TDK X6S C3216X6S1E226M160AC 1206 22 25
AVX X7R 12103C226KAT4A 1210 22 25
Murata X7R GRM32ER71E226ME15L 1210 22 25
AVX X7R 1210ZC476MAT2A 1210 47 10
Murata X7R GRM32ER71A476ME15L 1210 47 10
Murata X6S GRM32EC81C476ME15L 1210 47 16
TDK X6S C3216X6S0G107M160AC 1206 100 4
Murata X6T GRM31CD80J107MEAS8L 1206 100 6.3
Murata X7S GRM32EC70J107ME15L 1210 100 6.3

(1) AREFFIUEMEERAIBRAEDL . MBS . RoHS FIEHVRZS LR HIG T2 EK | SR E RN . 1530 =7 " 4 5%
i,

(2) SRR (KRG B AR | R )
7.3.9 SYNC 72 ¥FaT ¢ [a] 6 FIE 20 7

SYNC 51 I a] i ¥ 3 £ s il ik 5 o ] (FPWM) sk 52 i i) (PFM). 7 FPWM &, JFSGAIA LB A i ) FE
N RFFEE. 752 PFM T, SRR N AER | R0 FET KW, JF B A PR LA M i 341 R I
K, ¥ SYNC iEH#:2] AGND nJJi H PFM. } SYNC ##:3] VCC 21l TPSM6440X fERR#H &M T LARFS: 3@ 7E
FPWM 3 R igf7.

SYNC 5| JHE vl F F-5 P IR % o5 S5 AN Bh b T 20 . 454N 8F R 2P , TPSM6440X £ FPWM Rig1T .

P B4R A% 0T LAFD P B SYNC 51 I IEHY . SYNC 51 E & 14y R 2 2tk i SYNC HR1E BB VsyncoH

A B AR P[RR kR U 2 o B/ SYNC BT ikt A B Jik et R 48 1k 18] 406 25093 K T teurse w1 teulse Lo

TPSM6440X T E AT [F]25 E 45 %y 200kHz 2 2.2MHz (4N sh . 24 5400 b [FEEE  SAUEH Ry 511
H N AR BB N5 MR PR B (8 . SRR AE TTB 1L R0 AR LR AR AR . SR B T E
IR HIRL R AME

eSS P AE AT, BT RRE BN ERILE | IYIZ M PG2/SYNC-OUT i 1 1] LR FFE 2.

7E RS DU ARz AT, W10 PG2/SYNC-OUT i T AR RN 20 SYNC 1R, DA Al f U AN M A7 3k 4T
90 FEAH

1E B S AE AT, W) PG2/SYNC-OUT i W 5 82 B IR B 244 11) SYNC 51 . k2 PG2/SYNC-
OUT i T L AR B = 251410 SYNC 5. Xk, 231FmtBELL 60 & SEAHIBAT I 7~ /ML

Clock SYNC/MODE
Range

— AGND

B 7-7. fo¥# ] SYNC/MODE 5| B ScHi [ 5 i S 7Y S 3 R
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A —p :1— teuLse_L

VSYNCDH

teuLse H —» e

|
ZE IR TR AR S T A

& 7-8. #%! SYNC/MODE %%

7.3.10 HJEIE EHH B E LR

IR TPSM6440X 1] PG1/PG2 AL TFrdE IR IEH Thie , (HizMhae B AE B KB IC , TR BOM f&
Ao, FERZEFEZEF , PG Ihit 5 Hil i s s IE H ThRE 2 [BAFAE = A FE X

o NBREALRNINT R, HSE T-7.
o CHEAEEEAN , PG i ARG S (iR R ) .
o PG A[{EMLE 1.2V [ NHE F4kSLia4T. KT N BIER | PG #i vl e N m T

Xt S ( Reonrie = 0 21X 121k Q) |, PG 22— ANJHwK , 08 i fLas S RIS S, Wikt FBA
5 VOSNS1 ERyMLasskia , W PG1 S ELH-F. PG2 frEMECE NS PG1 MIF , JFii#s FB2 ¢
VOSNS2 115 — ANt o

ﬁ%iﬁﬁiﬁﬂj Z IzAT (953kQ < RCONFIG < 931kQ) , PG2 %E%ﬁ@ﬂﬁ% SYNC-OUT , U\f"ﬂﬁ'é&%#%ﬁﬁ%
Wb, fEZECE S, WIRAER) PG2/ISYNC-OUT i A DR KR &7 LLSRBLXUAHIZ AT, 0] DUE BB 411
SYNC 5 LASEILPUAH LA L FAHAL . X TS HHIEAT | IRBAT ) PG2/SYNC-OUT 5| %2 2| = & 1F i) SYNC
Gl
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Vour o
VReseTov —b——jp———————————
VRESET-HYS-FALLING |
|y T T 2
| |
| |
| |
| |
| |
TN :
VReseT-uov ———— A — :— —i— \—/ FES—ET—-HiS;REIN—G —————— —1 ————————

RESET
High = Power Good—}—
Low = Fault >
7-9. PG #ABERE
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Vee uvio

VRESET-VALID

Vee_uvio_Hys

Glitches do not cause false operation nor reset timer

VOUT
A V
RESET-HYS-RISING
VResetuv 7 T | ﬂ _________ ﬂ _:'l,'___
| : I : > [ | ! :
| : ! <ty | L
Lol | | | 1!
Pl | | | 1!
Pl | | | 1!
1 | | | 1!
[ | | | ||
1ol | | | !
Lo I I ! |
! 1 | | | I 1 » t
I | : ; i v
|l | | | !
L [ i ! i
RESET o : | : : |
' S | | | |
Lol : ! | L
1ol | | | |
[ | | | 1!
[ | | | !
[ | | | P!
Lo | | I I
| |
<20V ! i \ !
|
: ! l !
| : I :
| |
RESET (-~ | ! ! |
: . | .
| |
! l | l at
z L) L) I Ll
trise-delay —>| I‘— tdg—»| I‘— trisefde\ay—bi |<—
& 7-10. PG BB ( AEIE OV F4f )
Copyright © 2024 Texas Instruments Incorporated TR 15 25

Product Folder Links: TPSM64404 TPSM64406 TPSM64406E
English Data Sheet: SLVSHK8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm64404?qgpn=tpsm64404
https://www.ti.com.cn/product/cn/tpsm64406?qgpn=tpsm64406
https://www.ti.com.cn/product/cn/tpsm64406e?qgpn=tpsm64406e
https://www.ti.com.cn/cn/lit/pdf/ZHCSU82
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU82A&partnum=TPSM64404
https://www.ti.com.cn/product/cn/tpsm64404?qgpn=tpsm64404
https://www.ti.com.cn/product/cn/tpsm64406?qgpn=tpsm64406
https://www.ti.com.cn/product/cn/tpsm64406e?qgpn=tpsm64406e
https://www.ti.com/lit/pdf/SLVSHK8

13 TEXAS

TPSM64404, TPSM64406, TPSM64406E INSTRUMENTS
ZHCSUB82A - DECEMBER 2023 - REVISED JUNE 2024 www.ti.com.cn
R7-7. 3B PG RHMIRES (NERAT ) HFKHT

[0 0] R LR (RS , WAL treset_acT 4 RSN )
FB T Vreser uv FIHFEE AT treset FiTer FB &7 VReser uv + VReset Hyst BIFFEER T treset Fiter
FB ®i T Vreser_ov MIFFELN AT treseT_FiLTER FB & T Vreser_ov ~ VReser_wyst HIFFEEIN AT treseT FiLTER
il Tsp r SHRMEE Top ¢ (W BT
EN 1% BT 7E EN 28N P e 20ty ()
VIN THBIZOI , fFVCC W EIET Voo puo- VIN RIS , 16 VCC 31 BIBIE Voo uvio ()
CC_UVLO_HYST® N VIN_OPERATE -

(1) AEABSMRZITRE , PG EYUR NIRRT . HUR ) e OB 2K B 72 840 1 i sl B R 3 PR Z tesp ( BABUVNE
) o BN IR T R A A S P H E 2T treser act - BEE CHURIEFIM . BRSIHIRBUE AR EL T treser acT - TR
PG,

a5 PG ThRERIBUE 209 T 780 AAT PG HLES A P #8 B ISt BB K ol AP 34, il vl DA [ A i 5 i s Y PR
JE 1 96.5% HI R BME IS bR LAF KL 96%. ALY K RGBSR LR RN, S 7 SEAER R = AL
That. EZ K 7-11 % R R IR ZHE B LR

B 7 ARG IN S T R RS S (FB /T Vreser ov ) ZAh, TFRTT Bk, I M SW REHIAHE 1mA 1
2N AR

Typical SMPS upper specification 112%
Highest Veg 101.5%
Selected output volt f 1.5%
elected output voltage 100% )
° ¢ 159 Vee accuracy Typical Vg - Vreser_uv
Lowest Vg 98.5% -1.5% 5.5
Lowest Vour 98% 70
Voauro 4% -5.5%  Typical Ve - VreseT_uv
Highest Vreser uv 96.5%
p 1% v
Typical SMPS lower specification 95% v * 1%
Lowest Vout - Veauro 94% } 1%
° v
93%
v 1%
Lowest Vreser_uv 92%
Low Vgg case High Veg case
Veauro is available margin for
ripple and step loads
& 7-11. SR E RS
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PG (&5 X T iife ISt AT R sl 2] (R EIFR ) s AT i R A H

VIN(on) =8.05V
Vinefy = 5.8 V
Vour1 =5V Vour2 =3.3V
Ruv1 T !
680 kQ PG Rea: Rec PG Ress
17] EN 422kQ 100ka  L—]17] En 25kQ
125 kQ
Rra2 Res4
8.06 kQ 8 kQ
V4
Regulator #1 Regulator #2
Start-up based on Sequential start-up
input voltage UVLO based on PG

E 7-12. f#F PG # EN ] TPSM64406 F} 74 SEE

7.3.11 BB 0ERIE 4 (VCC. VOSNS )

VCC 2 W LDO TRk sttt , F T8 TPSM64406 [l skt . #35% VCC H &N 3.3V. VOSNS 7]
I N3 LDO MOfar N i o 15 A ] 1E 3 8 Vour DAPRBER AT B MRS N VR FE VR . ansE VOSNS HLEMK T
3.1V, U VINT A1 VIN2 B8R # LDO k.

NTBiEA % 4ia4T , VCC B UVLO &Y, AI7E P B H R A B 1k b AT P k41 . WS 77 6.5 i
Vee uvio M Ve uvio Hyse

VCC AN T A4 B AE . 152 0# VCC 8if VCC 444 . VOSNS 2N LDO K& . ¥—4
A[IERILIR 0.1uF & 1pF B35 ) VOSNS #4#:5] AGND |, DR EHi e

LDO @it LL F AN Az — 4 VCC HJE : V)y 5L VOSNS. 4 VOSNS #:3t sk T 3.1V IF , LDO M V,\ FREL
M. 24 VOSNS #EH:3] 5T 3.1V FHL KR, LDO fi A4y VOSNS. VOSNS HLEAGE L Viy A1 12V.

JiFE 8 4 LDO BRI Th R FES E N -
P1po — Loss = ILpo X (Vvosns — Vvce) (8)

VOSNS i N#ft 7 —AN eI, A4 LDO #4MET Viy BIHE , M0 5 KRR B HL %MK LDO f N HLJE (AT
VCC ) FFIERThHRIFE. Hiltn , Wk LDO M 1MHz. V)N =24V H Vour = 5V 4 10mA , 1] VOSNS #24th
i) LDO Th4AE N 10mA x (24V - 3.3V) = 207mW , 124 VOSNS %% Vout I, THRIFFESET 10mA x
(5V - 3.3V)=17mW , /> 7 190mW.

7.3.12 1R (OCP)

TPSM64406 1 F IR FL IR HL it 10328 J) 3 b 97 PR 1) R SR 977 1t IR R 1R 40 o NI O B S 2 9 5 L PR )
BE AT LR RS DLT |, H RS PR

TPSM64406 24 KA % i i 2 5 S8 F W 22 b iR Ak 4 . EEBTEE T |, TPSM64406 #Hi2x 3¢ b I FF 55 i 40ms
($AME ) |, RS2 RERE . W B i B s S SR AAAE |, Mt S ERE , B2

oo WSR2 AR S A R AITNRE | AT L 38 (R 3R SR (B . WIS | 22 1 3
Wi E BT
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7.3.13

HOCWr L —FhE R AR ThEE |, H T BRH1 45 1R 1B 1 R i & e diidih . 445 iR 168°C (( MAYE ) I, #
KW ThRE 2> e 2 | DABF IR #E— B B Th R AE BRI TF . kMG, SRS PG, M455RBEE 159°C ( #AfE )
I, TPSM64406 <24 E /a5 .

7.4 S3FThREAE

7.4.1 XBrpE=C

EN 579 TPSM64406 $EfftIT M TifE. 2 Ven IKT2) 0.4V I, izasfH 4t Tk, A # LDO MUJT KAz
JEAREIRM . KRR MFF S IR 0.6 n A ((JLHE ) . TPSM64406 &K N R R34 A i %
T UV BRI, AR 8 R R AR S

7.4.2 FRHPIEEEC

VCC BRI N LDO B A LA B2 ERAMERERME. 24 Ven BT 1.1V ( &KME ) FEHEART 1.263V ( #17Y
18 ) HORE% RE B E R , EE LDO K Sl AT . WP Voo BT UVLO BME )G , M iRt m ik Sil. /£
Ven FHE & TREMGERMEZ /T, A28 FF R R R R .

7.4.3 TrEHER

4 Vyee M Ve @ TR BIE BRSP4, TPSM64406 4t T-ia47 . (2 ia47 s il 207724 EN
HEAER VN, IR AT LR N A B HeBR I e R 2l B I SEELE R Bl

8 [N FH AL e

#HiE
LA SR 20 h 45 AR T T Joftes |, TI AERILAEm PR e etk . TI B P 9 s e o2 6
EEHME , PR IEAMI B S I LLIA R ST EE .

8.1 MNAER

TPSM64406 [ [ A HAN 75 J LA R Tt RIAT A B8 3 A0 0t r P e ot rEU S B SR S 0 P
Vil A, TR A PR A 6A. D TINTRAITEI AL IE T TPSM64406 s s it #s , vl M a4
[ (1) TPSM64406 tRIEN [Tt 5 TH |, DB RS scih A R84 € MR FF 5 IE N o fF

8.2 LRI

% TPSM64406 AHICSZHL B EFE K . RER . PCB A & SRS 3 |, 1527 TPSM64406EVM XL i%
WS EKIT.
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8.2.1 it 1 - EACFENEEE H 5V/3A, 3.3V/3A G5 /ER/E#

K 8-1 S~ 7 sz )y IMHz FIX R 5V/3A I 3.3V/3A (R R Ea I FE K. fwApF | RIEAE 6.3V F
36V YL AN 12V s NHLE |, HERSCRAEN 6130 N 91.5%. 15.4k Q [JHLFH 2% Rgr ¥ H HistT I R4%
WE N IMHz, 528 ] RT B A% SYNC i N\ BR 176 3 & SR 1) £20% .

Vsuppry = 6.3V to 36 V BOOT1 )
- Tom VINZ SWA Yomz2oN
—Lﬁ e~ VOUT1 10
= VOSNS1 r
Tom VIN1 FB1
X PGND1
= TPSM64406 =
L ENt BOOT2— Vour2=3.3V
SW2|— lour2= 3.0A
Reo1 EN2 VOUT2 J—i - 10
Indicator C\/OSng NJ2 Coum
el VOSNS2 1
Recz 1 Resor =
Indicator PG2 FBZ RFB?B
——————————SYNC
vce CONFIG  AGND
icm % % J
Reconric
&l 8-1. HERIEE
8.2.1.1 it ESR
7 8-1 JEIR T LN H BT R B N . d it AP ERE S 2.
& 8-1. Bt
Bt U=
i\ LR U 6.3V % 36V
HNHE UVLO S38/26 W7 6V. 4.3V
iy LR 1 5V
iR 2 3.3V
T SRR 1 3A
R 2 3A
FFIHATH 1MHz
iy E R R +1%

* 8-2 Rt 1 ik IR D AR e UL R AN AR B BB DL o e T o 2 R Y P AR AR SE B
*® 8-2. NI HEE 1 YEHE B

SENT HE P Hlx () BARS
Cmi- Cnz | 4 |104F, 50V, X5R , 0805 , K Murata GRM21BR61H106ME43L
CiNBULK 1 100uF , 50V HifiF Panasonic EEE-FK1H101P
4 |220F , 25V, X7R, 1210 , [#% Murata GRM32ER71E226KE15L
Court Courz = v XTR . 0603 , fa % Murata GCM188R71E105KA64D
Us 1 | TPSM64406 36V, 6A [fl:: i Fikibe S (T1) TPSM64406RDLR

M

VB S0 25 = 77 7% s 56 7 75 1]
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8.2.1.2 A IHE A

8.2.1.2.1 {£/5 WEBENCH® T AR &/l

A kil i WEBENCH® Power Designer i ] TPSM64406 231461 & 52 #l % it .

1. HAEARARIE (ViN) -~ BIHEBIE (Vour ) MBI (lout ) EK.

2. MRS RERAMZ R S SE, WdeR. 5 AFEA

3. KA SN AR (T HoAh vl 4T A g v 5 Rk AT Ee 8% o

WEBENCH Power Designer #&fit 7 @ il JRELE |, J-2 51 T i A #& A oAt e iE ol i RHS 5o
HEZHIENT , ATHAT DU R EAE -

o BITHAME , WEEEERELLL ERERE.

o IBITIVEREMTE , T RREEERICAYERE .

o BoE ) R E A R O Z O CAD R T .

o FTEPEIT N K PDF 453 R E4t=,

5% WEBENCH T HEMVE4uE B |, iF77 1 www.ti.com.cn/WEBENCH.

8.2.1.2.2 FHH B/EHE S

S5t FLBH 23 A 2 3O F o SR A e g E R 132 R RegqT M1 Regot MITEBUESN 100kQ , 5 1M Q #f
EErT i mp e e RE |, SRR R BHAE AR L T B FE R vE #E . R DL N A0 Regqg M1 Regos -

RFBT X VREF
Vo —Vers 9)

R =
FBB ™ Vour — VREF

N Regg & B ETHIbRAEMR 19k Q | %1l 5 5V ) Vou M35 AN , N Regog W EEIE Kb HEM 32k Q |
Z{l5 3.3V I Voure H%.

8.2.1.2.3 JFFHiE L #E

7 RT f1 AGND Al — 15.4k Q HEFHAS | DIME AR 3B IMHz (I 800K .

8.2.1.2.4 A\ B F AT

TPSM64406 75 E 2/0 4 A~ 10uF BN |, BIFEH XTR BA . i\ A3 19 RS 90 200K T 5 K
ANHE . X F it , &4 10uF. X7R. 50V. 0805 #hit R~f & mads , A VINT AT VIN2 #4235
PGND FHRTREFETHER . H RN RIE | ES K 8-24.

8.2.1.2.5 i A B AEH T

R 7-4 , TPSM64406 7= L5/ 24 uF A MG H B2, A 8E7E IMHz. 5V Bo% i B R &4 F IEw BT ; JF
HFEER/N 37 uF AL BEE , AREE IMHz. 3.3V HI%H s 404 N IEfaAT . {8/ B R85 e b 5 A
B S R E R A WERTRE | AN S H 2R DA PR S0 F R 5 T EL A R 0 3 2 R 1) B
.

ST BTN, A SRR A B AR AN e L RN 25V ) 22uF . X7R. 1210 P& HL A% M VOUT i#
F3) PGND |, Jf8 FHANEE LB A 25V [ 22uF . X7R. 1210 FgiE Hu 2 2e A VOUT2 5 Jfli%E+25] PGND. 1 /1
FH, 75 28 50 9 1K) AR 0 22 ke 2 e P R B VA L PR AR A R

8.2.1.2.6 A B #HI

MERPEL R 7-4 TP ME R H AR B INAR AR B, PTPAYE L s A FE B A L E — AN 2 N Crr HUET
THHE A . ¥ Crp M Rept QI E S E THRMEMN L2 — A EURFMLL , BEAS B EWINAE XHE, HT
It Cpp ML 75T LK H B 4 o e 75 AL S 2 IC 10 FB 5 4, R0k — A~ 4.99k Q@ HEBHE Rep 5 Crr
G, 0 S A ESR ZE{H(K T 200kHz , MANEA$E ] CFF.
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UEAk , X VOUTA 2y 8V, VOUT2 Jy 3.3V (Ui dar it s s it , mT LA E MR C B . 35 10k Q@ L FH AR
FB #4: 3] VCC LA3RTF 5V il |, Bl K FB 43 AGND LAIRTF 3.3V #irth o Ji ik s A o 3 ] o S 15t HEL LA
A AR F B i R
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8.2.1.3 MLk

RO ABA TR
FRAERABE W , B/ VIN =12V, VOUT1 =5V, VOUT2 =3.3V, IOUT1 =3A , IOUT2 = 3A H. fgy = 1MHz.
100 100
95
95 %
- / T— < 85 //l ]
S 90 ——] | = / —
k5 / - g 9 / /
Q2 ©
5 % 7~ 5 75 ~
/ —\/N=12V 70 / —_—\iN=12 V]
— Vin=24 V|| — Vin=24V
80 —_— VIN=36V —\/iN = 36 V
65 IN 1
75 60
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
Output Current (A) Output Current (A)
PFM #% , FSW = 1MHz PFM #30 , FSW = 1MHz
A 8-2. % , VOUT = 5V &l 8-3. % , VOUT = 3.3V
5.1 I 334-2 T T T
5.08 —_— V=12V 346 —_—VN=12V
— VIN=24V . — VN =24V
5.06 —_— V=36V 3.44 —_ ViN=36V
— 342
S %04 = 34 N
S 5.02 S 3.38
£ £ 3.36 |
§ S § 3.34 ﬁ\
E_ 4.98 §_ 3.32
=2 S 33
O 4.96 o 398
4.94 3.26
3.24
4.92 3.9
4.9 3.2
0 03 06 09 12 15 18 21 24 27 3 0 03 06 09 12 15 18 21 24 27 3
Output Current (A) Output Current (A)
& 8-4. fiE YT , VOUT =5V , PFM &= & 8-5. fi# i+ , VOUT = 3.3V, PFM &=
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G

i = \\ [ = " " ) \

iy |

=

g [c3]oC S
uz“et 1500V ot 1oons T ows]tae neoewd 000 E
8-6. /HEAIRHT , VOUT1 = 5V & 8-7. jE3hfISchlT , VOUT2 = 3.3V

LeCroy LeCroy

Youtt \ VOUT2 \
5.00 Vidiv 5.00 Vidiv 2 di
-5.00V offset -15.00 V ofst 2 ftset]

VIN = 24V VIN = 24V
& 8-8. ffEFEFFIZE , VOUT1 = 5V & 8-9. fHREFF/I5% , VOUT2 = 3.3V
oy oy
\
-

- L AR A A e Y

imebase

1.00 Aldiv
0mé offset] 200 kS

1 1.00 Afdiv.
00.0 m 0mé offset]

VOUT1 =5V, IOUT1 =1.5A % 3A ( 1A/ us i) VOUT1 =5V, IOUT1=3A & 1.5A (1A/us i)

& 8-10. A FBEA LF (CH1) & 8-11. HEBEA T % (CH1)
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LeCroy LeCroy
A
o = m-.\w
| . N VOLIT‘- e e VTT / “‘MMW
AN
\ el

VOUT2 = 3.3V, IOUT2 = 3A % 6A ( 1A/ us i)

& 8-12. fi#F B LA (CH2)

1.00 Adiv|
0mA offset}

VOUT2 = 3.3V, IOUT2 = 6A % 3A ( 1A/ us i)

Kl 8-13. fi#BEA T F& (CH2)

Mag [B/A] (dB) | BSR281 Bode 5Vout, 36V Input, 3A Load

Phase [B-A] (deg)

Mag [B/A] (dB) |

BSR281 Bode 3.3V Vout, 36V Input, 3A Load

Phase [B-A] (deg)

& 8-14. FAHFE (CH1)

100.000 225.000 = 100.000 225,000 —
80.000 180.000 80.000 180.000
60.000 135.000 60.000 135.000
40.000 90.000 40.000 90.000
T 1 I
o | (] | | |
20,000 [sAct S 45,000 20000 [ S == 45.000
| e
0.000 S bl 0.000 0.000 — s 0.000
M| I
-20.000 N ~45.000 -20.000 | -45.000
-40.000 -90.000 ~40.000 -90.000
-60.000 135,000 -60.000 -135.000
-80.000 -180,000 -80.000 -180.000
-100.000 - . 225,000 - -100.000 - : 225,000 -
1 kHz 10 khz 100 kiz 1 kHz 10 khz 100 kHz
[ I [ 1
ata [m1 [m2 M2 - M1 Data [m1 [m2 [M2-m1 [
requency 39.84 kHz 246.47 kHz 206.63 kHz [Frequency 55.54 kHz 215.14 kHz 159.60 kHz
Magnitude -0.001 dB -17.745 dB -17.744 dB Magnitude -0.017 dB -13.835dB -13.818dB
hase 76.021 deg -0.009 deg -76.030 deg Phase 60.811 deg -0.004 deg -60.815 deg

8-15. K¢ (CH2)

Hoikag

VOUT1 =5V, VOUT2 =3.3V,I0UT1=3A,
FSW = 1MHz

bbbkebberesbavnantg

E

EEEE e

=

IOUT2=3A,

K 8-16. LA HUEER : VIN =12V

VOUT1 =5V, VOUT2 =3.3V, IOUT1=3A,I0UT2=3A,

A 8-17. LM HVREME : VIN = 36V

FSW = 1MHz

3

IREEEEEEEEEEE R ER]

BBEBRS S

®

34 LERTFIRIE
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EMI #£52
Receiver =) Receiver =)
@ RBW (CISPR) 9 kHz MT 100 ms. @ RBW (CISPR) O kHz MT 100 ms
Input AC Att 10 dB_ Preamp OFF _Step TD Scan Input AC  Att 10 d8_ Preamp OFF _Step TD Scan
Scan @ 1Pk CIrw@SCA Cirw JAC crL) Scan @ 1Pk Clrw@5CA Cirw JAc crL)
Limit Check 1 MHBASS 10 MHz Limit Check 1MHBEASS 10 MHz
Line EN 55011 Yoltage Mains QPiClf PASS Line EN 55011 Voltage Mainis QP/Clf PAsS
100 fRHY EN 55011 Voltage Mains AV.Cly PASS 100 FRYYEN 55011 Yoltage Mairis AVIC PASS
90 dBL 90 u
=0} dBLA B8O u
70 dBLA 70 d u
[EN 55011 Voltage Mains QP CI B EN 55011 Voltage M S B
60 dBp! = 60 dBy -
[En 55011 Voltage Mains 4V Class B 11 55011 voltage Mains 4V Class
SDdB;‘_‘ - \éﬂ\ p —= —
abhvey s coi
\3,5\0::“ I 33\\/‘\3 LW\
20 uas\\ b i w\\ J A}\ v 20 dey— e \\ i\\ 6‘ }\] {2 ; 2 ML Pia
‘ - - e 3 - S =
R M VAV 1 F}/ \\ mﬂ | [ ST - RN - L L |
3 A I TN e VR f [ N T i =V
0oy T INUERVIRVIRY 0 dBuh - PR W AR VAN
i - ol i : ™~ - G
Start 150.0 kHz ___Stopanomiz Start 150.0 kHz ___Stopanomiz
)i ] QU )i ) QNN W
Vout1 =5V, Vour2=3.3V, lout1 = 3A , lout2=3A , Fsw = Vout =5V, Vour2 = 3.3V, lout1 =3A , lout2 = 3A , Fsw =
1MHz 1MHz
N N
&l 8-18. CISPR 11/32 B 8 R4 : Viy =12V & 8-19. CISPR 11/32 B 453 R4 @ Viy = 24V
50
45
40
35
g 30
s
3
s 25
T
>
3 20 )
15 ‘\ ‘~M_"M‘
10 A
= EVM QPK Level (Horizontal Polarization)
—— EVM QPK Level (Vertical Polarization)
5 —— CISPR11 Class B Limit
. | | | |
0 100 200 300 400 500 600 700 800 900 1000
Frequency (MHz)
Vour =5V, Vout2 = 3.3V, loutt1 =3A, lout2 = 3A , Fsw = TMHz
™,
&l 8-20. & CISPR 11/32 B 4B 5T R HHIR# : Viy = 24V

8.2.2 i1 1 - HF T WHHIES 8A ([ 10A ) AL IEE TR IE A

TFEERTHFRFZFEN 1IMHz () 5V. 8A [&kfa/E2s iR E . fEAFIT | HHE OV & 36V JEE NI 24V brfii
NHTE | 2003 A 0 g ) H bR R 2 58 93.4% 1 91.5%. 15.8kQ HIHLFH2S Rey ¥ H HIE T P iR & &
N AMHz. —/AN1E R SYNC i N5 5 SCREEN R IX AR € B 7E 500kHZz 22 1.4MHz Ji | P A2 i .
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Vn=9Vto36V

— C|N2

10 uF

Optional
external bias

Vour=5V
lour=8A

i

Rees
24.9 kQ

()
VIN1 VIN2
—————— = C|N1 e —
ViNen) =6 V : I 10 pF
Vinon =43V | Renr § ! PGND PGND
I 187 kQ ! = =
Precision enable : | EN
for Viy UVLO |
" ! I PGOOD TPSM63610
| : indicator
' PG
| Reng § :
:49.9 kQ | Rec VLDOIN
I | 100 kQ
VCC VOUT1 _T *®
e N4 VOUT2
I LIJ: vobe CBOOT
I
| : MODE :I
: Optional | SPSP RBOOT
| Synchronization | |
| | RT FB
| |
R
| MODE
! (Res Rer AGND
: ! 15.8 kQ
I ; .
Smmmmmmmeees Fsw =1MHz Q7

8.2.2.1 WitER

TREOR TN ARG TR . S ATERESE. RS, AR BEREERT A 7V, WRES2EE
BN izAT B AR T BV BUE M

K 8-21. B FEHEE

% 8-3. Witz

g Resr
100kq | 22PF

BItSH 18

P NN R e ] 7V % 36V
SRR UVLO S8/ Wt 6V. 4.3V

U R 5V
IR R HE LR 6A

TF R AA 2.1MHz
i Y LR R Y 1%
HEHSE W L <1uA

O

CC)UT
3 x 47 pF

.||_| |_<

% 8-4 HRME T Pk B ISR D AR G T L R 22 AR R AL A et . BB P A e e e e A A S F
% 8-4. NI FHHEE 2 MIMRHE B

SERRK | fiE A g™ RS
Cnis Cnz | 4 |220F, 50V, X7R, 0805, [ TDK C2012X7R1H225K125AC
CinBULK 1 |100uF , 50V Hifi# Panasonic EEE-FK1H101P
Coutt~ Coutz | 5 |104F , 25V, X7R , 1210 , fi TDK C3225X7R1E106K250AC
Vo lo2pF 25V, X7R 1210, e TDK CNABP1XTR1E226M250A
Uy 1| TPSMB4406 36V 6A [Fl25 I itk HEM B (TI) TPSMB4406RDLR

M

TS =07 s 7 AT
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FIREG L , TPSM64406 tEL B 1E T X FANE T M KRGS N IEHIEIT. HiE , BRI AMEE T —EJu FE 1
AT T

8.2.2.2 {4 HIRE

8.2.2.2.1 3 B /EBES

TPSM64406 A i % H FLE AT PLE T — AN HL P2 B 28 MANER T . Regt FIERBUESN 100kQ , 5 1M Q AHEL AT
EPUEERE |, SRR B A L T B E R AR . AT PL R AT Regg -

RFBT X VREF (10)

R =
FBB = Vour — VREF

N Rpgg W RIEITIFRAEI 19k Q |, i%1H 5 5V ) Vout H%.
8.2.2.2.2 FJFHRHATFMFE

K— 6.9k Q HIFHZEM RT &S| AGND , LI ERFAH 2.AMHz [ SGHIR | 2P L0 BV ftiim it
BRI AEAE 12V FIFR PRSI N L N 57 1 — A H AR IV (SO LI , FLVa T D 6A 0E i i LR 20% &
40%.

8.2.2.2.3 M\ B HFEHT

TPSM64406 F5Z /0 4 A~ 10uF FEH AN |, IEMH X7TR BEA . N\ A3 1 H RS 90 200K T 5 K
NHE. 0Tt | %004 10uF. X7R. 50V. 0805 #h7%5 R~ R s 8% , M VINT FiI VIN2 4235
PGND Jf R TR SEm i, AR RME |, ES K 8-24,

8.2.2.2.4 i AT

MBEN T E BT LG S|, TPSM64406 F 2K 15 u F A 2t %S |, 4 BE7E 2.1MHz. 5V % i & 461
TIEH BT . B 2050 e i AR il R M T B s 2 . R TR SE RSN R AR S0k
Hi e Bl FH - B R 2 0 S R BB

TR, A AR SRR i A B A LA 10uF. 25V, X7R. 1210 P& 28—/~ 47uF. 16V.
X5R. 1210 F'& 23 M VOUT1 Fl VOUT2 5] JiZEHEE] PGND. 8 F F 28 23 50808 32 Hh A0 P40 il 28k & i
OB B = A (A B

8.2.2.2.5 A

BAE IR R 7-4 h IME R AR, ZEEINAAIAREE | AT LR B St r B A RCE — AN E N Cre AT
WA . B Crr Ml Regr BV E R E TITRMERN I 2 — UL EUERTHEAL | EAZ B EINE X, T
Ut Crp HEA a5 1T LURE R A L S PO IR P EL R A% 22 1IC 1 FB 9 5, RIL e A0 — > 4.99k @ HLFHES Rer 5 Crr
ARl PR A AR ) ESR FAHAR T 200kHz |, A2 H] CFF.

UEAk , XFF 5V B 3.3V [t i S , AT LARE A [ e SR B E . JEId 10k Q HLBH AR FB H#4%5] VCC LI3kTS
5V frtht , B K FB 4% AGND LI3RAT 3.3V it o Gl A Py 2 S st L PE A, T DAL 21 B v Ak

Copyright © 2024 Texas Instruments Incorporated TR 15 37

Product Folder Links: TPSM64404 TPSM64406 TPSM64406E
English Data Sheet: SLVSHK8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm64404?qgpn=tpsm64404
https://www.ti.com.cn/product/cn/tpsm64406?qgpn=tpsm64406
https://www.ti.com.cn/product/cn/tpsm64406e?qgpn=tpsm64406e
https://www.ti.com.cn/cn/lit/pdf/ZHCSU82
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU82A&partnum=TPSM64404
https://www.ti.com.cn/product/cn/tpsm64404?qgpn=tpsm64404
https://www.ti.com.cn/product/cn/tpsm64406?qgpn=tpsm64406
https://www.ti.com.cn/product/cn/tpsm64406e?qgpn=tpsm64406e
https://www.ti.com/lit/pdf/SLVSHK8

TPSM64404, TPSM64406, TPSM64406E

ZHCSUB2A - DECEMBER 2023 - REVISED JUNE 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

8.2.2.3 P h&k
MM AR
100 5.3
5.25
95
_— 5.2
90 L/ e 5.15
—~ S 5.1
= wl A =
& — S 505
& s
5 & J——— = I
E 75 / - - _5- 4.95
u - S 49
/ — - —vn=7v | |© o — Vn=7V
70 L~ —_—VN= 12V . —_— V)N =12V
/,’ — V=24V 4.8 — iy =24V
65 l/ — Vin=36V 475 — VN =36V
60 \ \ \ 4.7 [ [ [ [T
0 05 1 15 2 25 3 35 4 45 5 55 6 0 06 12 18 24 3 36 42 48 54 6
Output Current (A) Output Current (A)
VOUT =5V , FPWM iz , FSW = 2.1MHz VOUT =5V , FPWM #3{ , FSW = 2.1MHz
& 8-22. R &l 8-23. SRR
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8.3 HJRMREIN

TPSM64406 [ EEEE 11 AR 7E 3V £ 36V BT i AN FE B Va8 TAE. N\ IR AR D 0T & A B0 2R 7Y
6.1 M 77 6.3, MeAh | N EIE DA ZRAENS A 67 R T A% FE R AR AL AT T A ON L. AT DM O AR 11 SR P
SL NN

V X1
Iy = (~OP ot (11)

He
<N R

IR AZAE Y K P 2R AT KPR PCB b2 e R A\ ra R, W75 ZRS i I RE SRR E VR RE . SN HE
00 A A= P RO B BE T RE 2 AR (RIS AT IE RS R . R A, AP RS K ESR MM ARG &
T — AR JE R LB, XA W] BEAE BRI N FLURAT IT A5G AT 3 BN A 8 s R &S o 93 28 Fe BHL 2 72 77 3
AR I T E N U T B o WA AR A R AT M U T BT RE S BUH IR A UVLO MeRRefi & AN
RGERANL

£35S S LIF R SR IR P S NG SR ESREA el GO NI S RN T NG R e e R RS BT PR Y
Mo UG H S ESR A BTl AR L%, R A AR AT I ph R o 47pF % 100uF YE A
AR 2 DR B AR ERBEE | JF A B THE R FORBES IR R AN A €. 0.1Q % 0.4Q [ ESR
AR Z B B BRTC B AR B2 I FEE

8.4 fi)&

FERIL . PTG BE ( BAT A B S AT A e ) b, 3510 PCB i AR Jaxd + SeBL TSR R 28
IBATMBCT AR AR AR R | X B0 SR AR LR AR LA EMI PR RERIAFERK .

8.4.1 #/m75H

PLRF R4 T AT BIR/ B R A (B HASTER EMI 254 ) 1) PCB #i R Al e AF B FE A TE R .
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Create large VOUT polygon for Legend

thermal dissipation.
B - e

o o
o o - Layer-2 Ground
Output © i Output
Capacitqpn © Capacitor B o soicer
° -
o o O Place an array of
VOUT vias close to
o o the IC for thermal
o o dissipation.
(o]

vouT1 © O VouT2

Place an array of
PGND vias close to
the IC for thermal
dissipation.

00000

Keep switch node
copper area small.

VSwW1 o) VSw2

=

@apacitor g

O O O

penD1 @ @ O Opgyp:
© GND ©

00000
=)

Place input capacitors
as close as possible
to VIN pins.

© Input
O Input
Capacitor

]
o
o

o
040 ©

Place an array of
GND vias underneath
FB1T the IC for thermal
dissipation.

O rgiB
O

Place CVCC close to Make sure IC PGNDs and AGND have
Place the feedback components VCC pin. non-isolated paths to EVM top layer GND.
close to the FB pin.

& 8-24. AT BT
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- Arria V 2% 1T
- Altera Cyclone V SoC iz 1%t
- AGENE BOM £ 8177062 B i) B Vi IR B IR S i i
- BT DA Z 4509 3V 2 11.5V Vine -5V Vpoyr. 1.6A KR BIRIZZ #0F
o FIRE
~ [EHH B BV 5 e ds g 5 (R T L
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9.1.2.1 £ f] WEBENCH® T EGI&EEHI W&
i Ak ki it WEBENCH® Power Designer 1% ] TPSM64406 #1461 73 52 #1151t

1. EERBARARE (Vi) Sl EE (Vour ) At B (lout ) ZE3K.
2. A SRENAZBOT RS H, ek, 5 A A AR .
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WEBENCH Power Designer $2fit 7 @ Hl| [R L |, 3251 T SR A& Aot D5 i P RHE
EZHIEOT , WTHAT PLU T A -

o BITHATR, WIS EERIE UL BB TERE

o BATAVEREDT R, TR EBE

o CREE S R EAAG JR 5 S& AR F CAD Rl
« ITEPBE T M PDF 5 5 R ILE.
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9.5 Fitr
HotRod™ and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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11.1 HIREHE

RCHO0028A

PACKAGE OUTLINE
QFN-FCMOD - 2.1 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.
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EXAMPLE BOARD LAYOUT
QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be }401lled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RCHO0028A QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 14X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 1, 11, 18 & 21: 94%
PADS 16 & 23: 80%
PADS 19 & 20: 73%
PAD 28:81%
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may 0}400er better paste release. IPC-7525 may have altetea
design recommendations.
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PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents TlI'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.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

TPSM64404RCHR ACTIVE QFN-FCMOD  RCH 28 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 64404

TPSM64406EXTRCHR ACTIVE QFN-FCMOD  RCH 28 1000 RoHS (In NIPDAU Level-3-260C-168 HR ~ -55to 125 64406EXT
Work) & Green
(In Work)
TPSM64406RCHR ACTIVE QFN-FCMOD  RCH 28 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 64406



http://www.ti.com/product/TPSM64404?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TPSM64406E?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TPSM64406?CMP=conv-poasamples#order-quality
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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.

Addendum-Page 2



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 25-Sep-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o 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 0O O 0O 0O 0O 0 O0 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)
TPSM64404RCHR QFN- RCH 28 1000 330.0 16.4 6.8 73 | 225 | 120 | 16.0 Q2
FCMOD
TPSM64406EXTRCHR | QFN- RCH 28 1000 330.0 16.4 6.8 73 | 225 | 120 | 16.0 Q2
FCMOD
TPSM64406RCHR QFN- RCH 28 1000 330.0 16.4 6.8 73 | 225 | 120 | 16.0 Q2
FCMOD

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPSM64404RCHR QFN-FCMOD RCH 28 1000 367.0 367.0 38.0
TPSM64406EXTRCHR QFN-FCMOD RCH 28 1000 367.0 367.0 38.0
TPSM64406RCHR QFN-FCMOD RCH 28 1000 367.0 367.0 38.0

Pack Materials-Page 2




RCHO0028B

PACKAGE OUTLINE

QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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4229068/B 02/2023
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.
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EXAMPLE BOARD LAYOUT

RCHO0028B

QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

OPENING

NON SOLDER MASK
DEFINAED

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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EXAMPLE STENCIL DESIGN
RCHO0028B QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 14X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 1, 11, 18 & 21: 94%
PADS 16 & 23: 80%
PADS 19 & 20: 73%
PAD 28: 81%

4229068/B 02/2023

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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