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|
|
|
|
|
|
|
| Not Acknowledge ————
: ¢
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|
|
|
|
|
|
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)
by Receiver

Acknowledge

SCL from | |
Master w M
| | (G
| | )T
|
1S : T
|

START Clock pulse for
Condition acknowledgment
& 7-6. I2C =4k LA

P P
| ‘;—: : T +
| |
| | 5 | |
: " MSB acknowledgement acknowledgement : Sr :
| | signal from slave signal from receiver | |
| |
: | : |
SCL | | | !
| | | |
1S 1 2 7 8 9 1 2 3108 9 1 Srt
I or : | or :

| |
LS| ack 1 ACK L P!

START or byte complete, clock line held low while STOP or
repeated START interrupt within slave interrupts are serviced repeated START
condition condition
B 7-7. BL&WMY
7.5.3 I’C BE# /75
FAUCE R 2L

. B
o HH PC AR L

o AR ML

. Ml

AT HABCEIEEATAT , 1%5 thA 7 AR B (025 LTI SDA ZRBR 1€ . 4 ARG — A1 2 IS
WA SR HIET S

1] 7 RN 8 1] 8 [
| S | Slave Address |RW| A | Register Address | A | Data | A/A | P |
[[] From master to slave A = Acknowledge (SDA low)

A = Not acknowledge (SDA high)
|:| From slave to master S = START condition

Sr = REPEATED START condition
P = STOP condition

& 7-8. tndE. BUEAMPUE+ A TH “EAN” HaEfemigt
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1] 7 1] 8 1] 1] 7 1] 8 v 1]
| S | Slave Address |R/W| A | Register Address | A | Sr | Slave Address |R/W| A | Data | A/A | P |

| |
"0" Write "1" Write
D From master to slave A = Acknowledge (SDA low)
A = Not acknowledge (SDA high)
|:| From slave to master S = START condition

Sr = REPEATED START condition
P = STOP condition

& 7-9. tndE. BuEAPuE+ AT “EH HaRfemigt

7.6 ALt

7.6.1 785w

7.6.1.1 778

R 711, FASHE

Mk B ER FEBLHK =T
0x02 CONTROL1 Ve 1 AERs 3|
0x03 vOouT VOUT 7778 3]
0x05 CONTROL2 e 2 A7 3|

7.6.1.2 173 CONTROL1 ( #7723t : 0x02 ; BRIk : 0x08 )

IR (B 75 A7 7 WL 5T
= 7-2. %173 CONTROL1 #&X
! ‘ 2 ‘ 5 ‘ 4 3 2 1 0
NIL[3:0] NIL EN_SCP NIL CONVERTER_EN
R R R/W R R/W

Pl RIW = EEfUS N ; R= Hik
SCP : fig Ry
# 7-3. 5172 CONTROL1 FEt it Bl

A FE i LA i B
74 [N R 0b0000 | 4 feifii.
105 NI 1) 2 ZWE X B 7 (150« 7R iR AR I 2R [|] 0
3 EN_FAST DVS |RW  |Obf % DVS BEE Mt it
0: %5 , 1: ENABLE
2 EN_SCP RW  |0b0 et PR A B M
0: %5 , 1: ENABLE
1 NIL R 0b0 FAH.
0 CONVERTER_EN [RW  [0b0 JE B3 (55 EN 31T 5125 )
0: %5 , 1: ENABLE

7.6.1.3 F7EE VOUT ( FF7788Hdl : 0x03 ; BRI\ : 0x5C )

1R B B A7 AR
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R T-4. T2 VOUT #EX

7 6 \ 4 \ 3 \ 2 \ 1 \ 0
VOUTI[7:0]
R/W
P« RIW = 352U 5 A
R 7-5. 1728 VOUT FBiiBH
pr KB HKH p-L0A B
7:0 |VOUT[7:0] |RW 0X5C TG 37 Uk L
%4 0x00<=VOUT[7:0]<=0xB4 It , #iith HiE = 1.000 + (VOUT[7:0] x 0.025) V ;
4 0xB5<=VOUT[7:0]<=0xFF I , %t HiJE = 5.5V
7.6.1.4 %173 CONTROL2 ( #7723t : 0x05 ; BRIA : 0x45)
IR [F] B A7 A B
* 7-6. 772 CONTROL2 #3
7 6 5 \ 4 3 2 1 0
FPWM FAST—F;]AMP—E EN_DISCH_VOUT[1:0] CL_RAMP_MIN TD_RAMP[2:0]
RIW RIW R/W RIW RIW

Y : RIW = U5 N
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£ 7-7. 1% CONTROL2 Bt HH

FB

it

Hpr

Vi

~

FPWM

R/W

0b0

wH PWM $R4E
0: %%/ , 1 : ENABLE

FAST_RAMP_EN

R/W

Ob1

BB EEE AT VOUT Rl
0: 2z , 1: ENABLE

5:4

EN_DISCH_VOUT[1:0]

RwW

0b00

J& H BUBO Vout JiftH,
00 : DISABLE

01 : 83 (34mA)
10 : Hid (67mA)
11 : Pk (100mA)

CL_RAMP_MIN

R/W

0b0

S8 SUIKE BR300 R0 1) 852 /) B PR B
0 : {&HF (500mA)
1 T (2 BT )

2:0

TD_RAMP[2:0]

R/W

0b101

5E X Vo BUR BRI AR TE]
000 : 0.256ms
001 : 0.512ms
010 : 1.024ms
011 : 1.920ms
100 : 3.584ms
101 : 7.552ms
110 : 9.600ms
111 : 24.320ms
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8 N L

&iE

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 MR

TPSM83102 F1 TPSM83103 & H 15 ik 4 FLIAL A i A5 e e /7 TR ASE B . X U8R F3E F T 75 A s i ) FRU R O L
N LR HE PR R RE e T B T R N A o A R TR 12C £E 1.0V & 5.5V Z [AEE R E .

8.2 LRI A

1l J

O————— SCL
O—— SDA

GND

<

& 8-1. 3.3Voyr A NH

8.2.1 &l ER
% 8-1 hFIH T it S
% 8-1. %t

2% &
LPNGENES 2.7V & 4.3V
St L E 3.3V
P 1.5A

8.2.2 A Bt LT

BB RIETR IR N T ML AR | T 6.3 MEIR T A IR AME R R KAl . FEIEFARFR AR 1E
R ZE R

8.2.2.1 {1/ WEBENCH T EAI&EHI ¥R

R IAL | 8 TPSM83102 Al TPSM83103 #4147 By WEBENCH® Power Designer 6 5€ il 5 1177 %

1. ﬁ% ) 5@)\1’35/‘] V|N\ VOUT i IOUT gﬁzo
2. RSB AR B ERASE R TS, PRI BT T RS M AR (T1) B Al AT AT o7
ST HER .
3. WEBENCH Power Designer i fi—173 5 fil] J7 21 & DL & 2 51 SN A% A0 TT A B2 155 00 D H 5
4. fERZHENELFATLL
o IBATHATRE , WIEE ERIY A PR RE
o IBATRVEREDIR , TR ERERACAERE
o R ) R E IR R T 565 2= H ] CAD R
o FTEIRUF TR PDF fR35 5 R HHL =,
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5. HZx WEBENCH T EMH4HE R |, Vi www.ti.com/webench.
8.2.2.2 Wi FASER

F P RS N R ATRESELT IC 1) VOUT FI PGND 5| M5 E (/N 3L e e e 2 8 o A WA FH (R B ik H P
HAMPEARADHAAS 47 0 Fo WERM FARE A, N 2 ARSEL IC BN KA WS KA
ey FER I BU NP R A S |, IR/ 38 R T RESEI B VOUT Fl PGND 51 JITEE -

MRIETT 6.3 PAEBUES AR REA R EE. RS , N5 E 3B ROE A PR B W E N . 6
FLZR (1 e 35 B AE RS AR AT N Z AL EAT ALY, DRI et 14 P 8 o AU 2 v 2o o/ o 5 e 285 e 2
], 2% 8-2 WA 1 AT REMH LR 4%

K 8-2. FFHARIIR

A AHE [WF] BERE [V] ESR[mQ] A iR () R (24)
47 6.3 10 GRM219R60J476ME44 Murata 0805 (2012)
47 10 40 CL10A476MQ8QRN Semco 0603 (1608)

(1) WEZRAT10.1.1.

8.2.2.3 I\ A AR HEL

BUERH —A 22uF FI%N 28 R 8 A2 R 48 M R BR WE S AT A AU f I FL R (1) EMI AT 8. Z2 0K — 4~ X5R B
X7R V% H 25 28 B AE R Al GEFE LA E ) VIN A1 PGND 5| BIRA B . e 250 DLTCPR Sl n . S N\ YR

#E B TPSM83102 5 TPSM83103 A ik JLge~) |, ARy 7 F&EHF B AL 24, BT EHIMIRFEHE .
W, BN ATUF AR R RS e S RS

R 8-3. L HARIIR

A EHE [WF] Bk [V] ESR[mQ] A iR () Rt (2)
22 6.3 43 GRM187R61A226ME15 Murata 0603 (1608)
10 10 40 GRM188R61A106ME69 Murata 0603 (1608)

(1) EZR 1011,

8.2.2.4 EHMHIE
R 12C WE . AXRFEMNEEBERE | BSR4 Vout” H.
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8.2.3 /2
100 T 3.4
L — Vn=16V
:5% ;< ~\ 3.38| — vin=27V
80 A A N 33| — Vin=33V
/ Pl \ T =— vn=42V
i / / \ S 334 — Vin=55V
2 60 V4 § 332
> =
5 / /;ﬂ' // s 3.3
g w0 ?ﬂ / 3 328 -
vl erm R
20 p / —_ x:: - g; ¥ 3.24
A — Vn=42V 3.22
. é — V|N=5.5V 52
0.0001 0.001 0.01 005 02 05 1 2 0.0001 0.001 0.01 005 02 05 1 2
Output Current (A) Output Current (A)
Vour = 3.3V MODE = ##1¥ Vour = 3.3V MODE = ¥
& 8-2. HFE St BIRFEIMR R (FPWM) & 8-3. AT (FPWM)
100 3.4
—_ Vn=16V
o5 N 338 — yy=27v
A 336| - Unz33V
v, — = .
90 » N~ < 3.34| =— v:z =55V
3 e ,—"' TN ~ <
$ ol F A - A \ & 332
|- setllll \ S 33
% 80 Y/ { 2 328 e RIS
75 —_—VN=16V 3 326
—_ V=27V
0 — V=33V 3.24
- Vn=4.2V 3.22
—\/IN=5.5V
65 3.2
0.0001 0.001 0.01 005 02 05 1 2 0.0001 0.001 0.01 005 02 05 1 2
Output Current (A) Output Current (A)
Vour =3.3V MODE = it F Vo =33V MODE = Fe8F
E 8-4. B SN HBEHKISLFR (PFM) K 8-5. & i (PFM)
Vout(3.3V offset) Vout(3.3V offset)
20mV/div 20mV/div
‘ input CurrénL( F ]
1A/div L Input Current
1A/div
‘ 'I"ime S‘cale:VZ‘OOns/‘div ‘ ‘ ‘ ‘ | ‘ Time Scale: 200ns/div ‘
ViN=27V , Voyr = 3.3V lout = 1A, MODE = figH1-F ViN=3.3V, Vour = 3.3V lout = 1A, MODE = fi{ H1°F*
B 8-6. EA 1A IERAF EIBATIRERR B R BIE Bl 8-7. 1A SudkEf IFFRTE
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8.2.3 Wi (%)

Vout(3.3V offset)
20mV/div

Input Current
1A/div

VIN =43V , VOUT =3.3V

Time Scale: 200ns/div
i

IOUT =1A , MODE = fEEEE“‘IL

Vout(3.3V offset)
20mV/div

- Input Current
1A/div

‘ ‘ ‘ i Tim‘e Scalg: 200ps/div‘ i ‘ ‘
VIN =3.6V, VouT =3.3V IOUT =1mA , MODE = 'ﬂiE EEEF
& 8-9. iEA 1mA B IFFRETE

Bl 8-8. EA 1A FERA M RIBATRARS HIFF KB

EN
2v/div

Vout
L 2v/div

Input Current 1
500mA/div
¥

VIN = 3.6V , VOUT =3.3V
E 8-10. H

Time Scale: 5ms/div

Rioad =4 Q , MODE = ik #3-F

EN 530

EN
2v/div

Vout
2V/div

Input Current
500mA/div

‘ ‘ ‘ ! Time chle: SQOus/djv ‘ ‘ ‘
V|N =3.6V , VOUT =3.3V Rload =4Q y MODE = 'ﬂ:& EE;%Z
A 8-11. F EN %M
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8.2.3 Wi (%)

Vout(3.3V offset)
Vout(3.3V offset) t »SOmV/dlv o
100mV/div e SR

Output Current

Output Current -
- 1A/div / I \ . 1A/div 3

‘ ‘ ‘ Time chleglo‘()us/di‘v ‘ ‘ ‘ ‘ ‘ ‘ 5 Time Scal‘e;Sms‘/div ‘ ‘ ‘
ViN=2.7V , Vour = 3.3V lout = 100mA % 1A, 20us & ViN=2.7V, Vour = 3.3V lout = 100mA % 1A H#
EeE [l 8-13. SN ELIER 2.7V B 3R

Bl 8-12. S\ BEN 2.7V B i) AERS
"Vout(3.3V offset)

~Vout(3.3V offset) 1 - 50mV/div
100mV/div L

| Output Current Output Current

1A/div / \ 9 W ! Rt
P ] [+
‘ R Time Scale: 100u§[div ‘ ‘ ‘ i N o Time S‘cale:'_’?ms/di‘v‘ ‘ o E
ViN=3.6V, Vout =3.3V loutr = 100mA %= 1A, 20us /& Vin=3.6V, Vour = 3.3V lout = 100mA % 1A Fih
25 &l 8-15. A HLER 3.6V B I BT

Bl 8-14. By A\ BN 3.6V W HI SR BRS

Vout(3.3V offset)
~Vout(3.3V offset) 1 50mV/div
100mV V/div

Output Current

- Output Current "
1A/div / \ « 1A/div M

[ 3 T s

‘ Time scale: 100us/‘div | ‘ ‘ ‘ ‘ i ‘ ‘ ‘Tim‘e‘ScaIe: 5ms/§iv ‘ ‘ ‘ ‘ ‘
ViN=4.3V, Vour=3.3V gyt = 100mA % 1A , 20ps JE ViN=4.3V, Vour =3.3V lout = 100mA % 1A 9k
e B 8-17. A FLER 4.3V B I BT

Bl 8-16. M\ FEN 4.3V W E RS
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8.2.3 W% (4 )

Vin
Vin .
- 1v/div p L/div
“'Vout(3.3V offset) 1 Vout(3.3V offset)
50mV V/div 50mV/div
/ Time Scale: SOOus/giv ~ Time Scale: 10ms/div ;
Vin =27V £ 4.3V, 20us /& lout = 1A ViN =27V & 4.3V £3 lout = 1A
#BH | Vour =3.3V Vour =3.3V
&l 8-18. AN 1A B IR ERBRAS &l 8-19. HEAAWN 1A B IR ERITH
| Vout
- 2v/div
Input Current
‘wm_fa‘E)OmA/div - N
‘ ‘ ‘ ‘ ‘ Time Scalg: 50u§/div ‘ ‘ ‘ ‘
VIN =3.6V , VOUT =3.3V IOUT =1A , FPWM
B 8-20. A BRARY (HA )
# 8-4. Vour = 3.3V W SR I R T
U1 I EE R 1.6A BT e e d TPSM83102 & TPSM83103 TEMAL A (TI)
C1 22uF , 0603 , Pz ds , +20% , 6.3V GRM187R61A226ME15 Murata
Cc2 47uF , 0805 , Mz #s , +20% , 6.3V GRM219R60J476ME44 Murata
(1) iESHY 1011,
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9 fi J7

9.1 fifR¥eFs

PCB i &) /& {55 TPSM83102 1 TPSM83103 #efth =itk fE M B 32 —F1.,
o CBE NI AR SR AT RE ST IC A . BRI A 2. R AT RE Al NS AR SR A LR TR I EL
AR A 2k B LA 27 A= b R

9.2 A Rzl
OOOOOGI\%OOOOO
VIN VOUT
00000000000
00000000000
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10 ZRAFFN SRS HF
10.1 244

10.1.1 B=07" 4 2 H 5

Tl KA 558 =75 77 S BUIR S5 R G AN RER R 27 il BUIR 55 BRORIE @ FH A SR BT, ASRER
7 i BUIR 55 BB S AR AT T1 7 i R 55— R s BA T .

10.1.2 FREH
10.1.2.1 fff{ WEBENCH T EAI&2EH Rt AR

s AL | i TPSM83102 Al TPSM83103 #3411 B WEBENCH® Power Designer £ & & il 5 1177 %

1. H% , MANER Vine VouT A lout E3K.
2. fEHMRAE IR RCE . B BURASE RIS, PRI R S EMNGES (TI) KA w47 fd
FEATHR .
3. WEBENCH Power Designer $fit— 1 i fill I 2 & L & ' 1 SER A b A ARt A DL It el S
4. TERZHEIENTATLL |
o BATHAMGE , WEEEREE U R
o IBAITIVEREMTE , TR RS IAERE
o Rl R A R TR S H 25 A CAD K ;
o FTENT T 2K PDF &5 S5 RIF LR,
5. X WEBENCH T EMH4E LR , &1 www.ti.com/webench.

10.2 Bl SR BRI A

BRNCO B |, 15 FHE ti.com BRI i SCHIe . it @Ay #EATIEMY , R ATRE A i £ B 5 g
o AREMMEEL | I AT BT SO RS BT I k.

10.3 ST FERIE

TIE2E™ thaCSCHFiRin e TN EEZEB0R | W EHNE P RE . S IR @B Mo H . #%R
U 2 e Y B LR, SRAS T B PR BT B

BRI AR AT IR SR ft. XSSP EIF AR TI BRI |, IF BA - Bk TI A i§ S
TIRAE 2K

10.4 Fits
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

AT B AR NS H TR E e .
10.5 B H R EL
HIEOE (ESD) SARFRIXANER L . B AR (TI) EEUCE IS 24 TS 1S M Ab B AT B P B o 1 SR R0 5 T P b B
A RIS | T SR B

m ESD MR /N FEBUNITERERR | KBS R IR W REE A B R BBUL |, RRBIVIEH AR S
HOE R AT e 2 BT 5 H R AT R AR .

10.6 RiER
LNEES RAERINH FRRE T ARG 157 REAENS 1 R S
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REEL DIMENSIONS

A

Reel

Diameter

v

TAPE DIMENSIONS

+‘|¢K0 4— P1—|

olo & oo & O & T
o 0 & BOVlV

| |
Cavity $| A0 |¢

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

t Reel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O 0O O O Sprocket Holes
I I
T T
Q1 : Q2 Q1 : Q2
d==q-=1 t-—1T-—1-IH
Q3 | Q4 Q3 | Q4 User Direction of Feed
| W 4 | v
T T
=
Pocket Quadrants
Fry i smE S| sPa B ﬁ?ﬁw A0 BO Ko P1 w Pin1
Eic Ef (mm) (mm) (mm) (mm) (mm) (mm) (mm) SR
TPSM83103SIUR uSiP slu 8 3000 330 12.4 23 29 1.35 8 12 Q1
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B bR e Bl sPQ | K (mm) | g (mm) | B (mm)
TPSM83103SIUR u SiP SIU 8 3000 383 353 58
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PACKAGE OUTLINE
SIU0008A MicroSiP™ - 1.2 mm max height

MICRO SYSTEM IN PACKAGE

lj‘i o ﬂ

PIN 1 INDEX— R
AREA

o @ 351

PICK AREA—

NOTE 3
. J
(1.2)
1.2 MAX
b
SEATING PLANE
= [ooslc]
SOLDER MASK SYMM 08
(0.135) TYP ¢ 8X0.a8
PULLBACK ‘
\ N
roptES L OO
I
6X[0.6] ‘ ! | _—8X EXPOSED METAL
—rET T s
2x[18] B I S S S

R

|
e | :
1 ! 4
| ‘ |
|
i 8)(0.3'1

|
[ [

PIN 11D 0.21
& 0.1 [C|A|B
0.05() [C
4228988/B  12/2022
NOTES: MicroSiP is a trademark of Texas Instruments

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. Pick and place nozzle ¢ 0.33 mm or smaller recommended.
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EXAMPLE BOARD LAYOUT

SIU0008A MicroSiP™ - 1.2 mm max height
MICRO SYSTEM IN PACKAGE
8X (0.53)
8X (0.26)
ﬁ%j} o
I
? |
6X (0.6) ‘ ! i
L =3 | D
| | SYMM
_ _ ——— o —
| ‘ |
() L)
(R0.05) TYP ! ! \
‘ |
SYMM
¢ SEE SOLDER MASK
DETAILS
‘ (1.2) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX
ALL AROUND j T *] %’Eﬁ X,%UND
EXPOSED — |
METAL !
EXPOSED—T !
METAL J - \L
SOLDER MASK—/ METAL EDGE METAL UNDER SOLDER MASK
OPENING SOLDER MASK
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
SOLDER MASK DETAILS
NOT TO SCALE
4228988/B 12/2022

NOTES: (continued)

4. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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SIUO008A

EXAMPLE STENCIL DESIGN

MicroSiP™ - 1.2 mm max height

MICRO SYSTEM IN PACKAGE

8X (0.53)
8X (0.26)
=43 | O
6X (0.6) ! ! !
' \ | \
—=3 |
‘ ‘ ! SYMM
—_—— =

SCALE:30X

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

4228988/B 12/2022

NOTES: (continued)

5. 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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PACKAGING INFORMATION

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

TPSM831021SIUR ACTIVE usSiP SIU 8 3000 RoHS & Green ENEPIG Level-2-260C-1 YEAR  -40to 125 318P
HYBM831021

TPSM831022SIUR ACTIVE uSiP SIU 8 3000 RoHS & Green ENEPIG Level-2-260C-1 YEAR  -40to 125 319P
HYBM831022

TPSM831023SIUR ACTIVE uSiP SIU 8 3000 RoHS & Green ENEPIG Level-2-260C-1 YEAR  -40to 125 3IAP
HYBM831023

TPSM83102SIUR ACTIVE uSiP SIU 8 3000 RoOHS & Green ENEPIG Level-2-260C-1 YEAR  -40to 125 3EGL
HYBM83102

TPSM83103SIUR ACTIVE uSiP SIU 8 3000 RoOHS & Green ENEPIG Level-2-260C-1 YEAR  -40to 125 3EHL
HYBM83103

® 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: Tl 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 aline 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.
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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.

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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