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TCAL6408 LA H Wit . EALFEHRE 110 FLE w738 1 8 fr% ik 12C B4,
SMBus I/0 ¥ & 2%
J AN N HLF P il
1 Rk ﬂmaﬁ

sk
K GPIO 2[R AMEE 35 )™ dh

o LYEHJEEEIEEN 1.08V £ 3.6V
o ¥ 1.2V, 1.8V. 2.5V 1 3.3V I2C Sk P i

Z RIEAT X ) H s H P 4 R GPIO 4 3 48
« 1.8V EFEA 1pA ( HAME ) MRA VLR FE
« AMHz Pu+ #i 12C Lk TCALG408 #4411 AW £k WA 12C sk ( 5, SMBus )
o BEMHLBESI B, FRVFEAERR— 12C/SMBus Rk ESZHE PR SURGLE A IEATRMNAR I (/0) ¥TE . AR TR
(e FELJR RSB N 1.08V £ 3.6V ( 1E 12C B |, A
- AR (RESET) Veer ; 75 P , 9 Veep ) -
L L (ND) 5 4 HE 100KkHz (BRAEHER ) . 400KHz ( Mo b
o HEE R A ) A1 AMHz ( PR+ B ) 1 12C IR AR . 4T
o AIECE /O IR 5EE A AT A xRy B, %4, LED. X2 W& T BRI AME A
o B o DL 5 e /O B, /O ¥ @4 (41 TCAL6408 ) RIHE i £ i
o AESLEEA UED
* SCL sl SDA fi N it LAT I I8 TCALG408 B4 RiE M 1/0 311 | AT H4t 5 7E 355 1/O
©OHERHE AR B BT EE e SRR EMIREREIOMEIASTE . L B
455 LED 5 o AT RN . TR b RA R R S
© FIPMEREES 100mA |, #54 JESD 78 11 KETE BRI TR . SRR 2 A S A T S AT
LR SRS
* ESD frR¥HaE#E I JESD 22 MV E Sk A
- 4000V AfRTRCHEAL (A114-A) SE '
- 1000V 78 LB AFER (C101) st kil HRRYO
TSSOP (16) 6.4mm x 6.40mm
2 MH TCAL6408 UQFN (16) 2.6mm x 1.8mm
. RS X2QFN (16) 1.6mm x 1.6mm
o PRHIES (BELHIEES) (1) HEEZER | ESRE Y 1.
o MANUHEML @) FPERERSE (K x %) AR, SFEIESIE (SR ) .

Peripheral
Devices

I°C or SMBus
Controller
(processor)

* RESET,
ENABLE,
or control

TCAL6408 inputs

*INT or
status

outputs
* LEDs
* Keypad

1 A e S 2L

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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2 B s 1 T4 BRAETBERETR e 22
B BB ettt eeenenes 1 D T et nenene 22
BN T 1 - TR 3 7.6 ZFAETEMIIT oo, 24
B B ettt ettt nenn 4 B REFIAIEEHE ..ot 30
5 LI B R BT E A oo 4 IR I A S L = ST 30
B2 ESD ZEZ oottt ettt 4 R Ly F R 30
LRI = 1Y S Ty < SO 5 8.3 HLUEFHTETEB oo 33
B PP BEAE I e 6 B AT ettt 36
BB B TE o 7 O R S R I e 37
5.6 B TSR oo 8 9.1 B SCRY BEIIE e 37
5.7 12C BZRITFEEEIR .ooveoeeeeeeeeeeeeeee e, 9 9.2 TR e 37
5.8 TFIEME oo 10 0.8 T et 37
5.9 HAIEME s 11 9.4 BB e 37
2 0 1= NPT 15 9.5 TRTEZ oo 37
T BEZHBEE oo 19 A0 B T T R oottt 37
T HEIR oottt 19 M AR BEMTITIEEE e 37
T2 TBETTHER oo 19

2 HERXFIRIF
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4 5| A BT RE

o)
Ve [ 1 16 [ veee
=k =5 f 28
Reset [| 3 14 [ sc T T
=) o5 OL:L;'L;'L:
s L iy reser ) 1 o
S n [ ro [Tl 2 o
s [ 7 10 [ es P [Tl w0 () et
oo [ s 9 [ re P2 [ ) a 9 ] e
iy
& 4-1. PW (TSSOP) 3% |, 16 5]l TR e
(MPLEE )
&l 4-2. RSV (UQFN) 3 |, 16 3]
(LA )
1 2 3 4
B N I s
c
b
Not to scale
4-3. DTU (X2QFN) 33 |, 16 5|
(LA )
& 4-1. 5| ThAEE
el
PW RSV pTu | EEHO L
Gl (TSSOP) | (UQFN) | (X2QFN)
ADDR 2 16 B2 I HhEIN . BHESEHEE Voep BB
GND 8 6 D2 P
INT 13 1 B4 0 R o R — A bR R BERE R Vg 2K Veep
PO 4 2 B1 110 P i A (MBS ) o L, PO BCECARIA
P1 5 3 c2 VO |P N ( HEMRRBETESEH ) o L, P1BCECAHIA
P2 6 4 C1 VO |P i TN (a4 ) o BHE P2 BCE A
P3 7 5 D1 VO |Puf N (R4 ) o LR P3 ECE A
P4 9 7 D3 VO |Pu TN (a5 ) o BRSP4 TCE AR
P5 10 8 D4 VO |Puf TN (BRI T 4EH ) o LR PS5 ECE AR
P6 1 9 C4 VO |Puf N (HEHR T 45 ) o REE P6 BLE A
P7 12 10 C3 VO |Pu TN (HEBR T4 ) o BHE ) P7 BCE AR
RESET 3 1 A1 | RHSFAREAIN . SR AR A ISR | Wsid bhy B 2R R Vg
SCL 14 12 A4 | HATI B SR, @il R4 PR EERE S Vg
SDA 15 13 B3 110 HATHIR G4k, il BRI A SRS Vg
Veer 1 15 A2 12C M LRR IR R . BB B AN 12C i) 2% ) d 5 LR
Veep 16 14 A3 P 3 1 TCALB408 ff) FiL I i FE

(1) I=%A, 0=, VO =" mASd ,

G =41, P =i,
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5 s
5.1 4% e RBUE{E
7 ARE NSRRI LR E A A (RIS Ew ) M
BAME  BANME| HAr
Voo | 05 al v
CCP
Vv PNGENER ) -0.5 4 \Y
Vo i PR @) 0.5 4 Y,
Ik BN IR V<0 -20 mA
lok oy A LR Vo <0 -20 mA
P i Vo <08 Vo>V, +20
liok PN I A ° o~ Toep mA
SDA Vo <0 ﬁ VO > Vcc| +20
P Vo=0ZV 50
loL FE S A P T P37 O) S mA
SDA Vo =0 % Veg 25
low R T ) P i 1 Vo =0 & Vgep 50|  mA
lcc JEit GND 4L IR -200 mA
It Vocp BIRRE IR 160
lec — - mA
Bt Voo MIERS:HLI 10
Ty gEE 130 °C
Tstg AR % -65 150 °C

() B “BXARABEN " E1T FGEDN # G IHKA LI o XS IRABE M IFA R s (A LA T B WS (T4 LA I TR
A T REGEIEF S T WREH “BEWRETTHNE” 1A N RABEE " TEEAREN , #F A R EIEHETT , B A REE N7

PERTATFETE S ZYREFIIE RETF A 5 A i
(2) SRR AN R AU (E , A T RE A AN 7R R R AR A

(3)  WARKAZIUABE L, ARV 10 SIHEEERB GND , B4 KT 150mA B

B8 10 5IMERE] GND , FATEVCR KT 10k Q 7 # r B E 10 S1RA,

MNTTATBEATIR 0 o SR 7 A

5.2 ESD &%
e By
N EER (HBM) , & ANSI/ESDA/JEDEC +4000
Vv e JS-001 btk , T 51 M - v
A L JoLBHFBE (CDM) , 754 ANSUESDANEDEC | o
TG JS-002 , fiTH 5@ -

(1)  JEDEC 3ck4 JEP155 #51H : 500V HBM i s fEkzvi ESD £l i F e 4k 7=,
(2) JEDEC ¢4 JEP157 451! : 250V CDM I} fe s fEbrviE ESD & HIAE R %44,
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5.3 BT &M
16 HARIE RS T 1 AR RS WIS ( BRIEA A UL )
B/ME  BAME|  BAL
Vear: HL Y5 L 1.08 3.6 Vi
Veep
o SCL. SDA. RESET | 0.7 * Vg 3.6
ViH = T4 N L \Y;
P0-P7. ADDR 0.7 * Vecp 3.6
SCL. SDA. RESET 0.5 0.3* Vg v
ViL RPN R
P0-P7. ADDR -0.5 0.3*Veep v
lon T P4 LR P0-P7 -10 mA
loL 5 HFA H LR (VoL << 0.3V) PO-P7 25 mA
Ta PREG IR % -40 125 °C
T, “hE 125 °C
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5.4 #MEREE R
B
Adarr() PW (TSSOP) RSV (UQFN) DTU (X2QFN) MRy
Gl): Y S

Roua 4 B AL IR 115.7 123.1 143.4 °C/W
Roycop) |S5F4NTE ( THHS ) #4PH 46.1 65.0 55.6 °CIW
Rous 235 25 B B AR AR 62.0 54.6 81.9 °C/W
W 45 B R E 2 5 6.0 29 1.3 °C/W
W g ZELN e 61.4 52.9 81.8 °C/W

(1) BAXRWEPIRRHELZEL , WS HE PR IC BRI FR RIS .
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5.5 B ReE
16 HARIE RS T 1 AR R W IAE ( BRIEA A UL )
g BN A BK| .o,
& 3 v
Vi N A A I, =-18mA 1.08V % 3.6V 1.2 \Y
Veorr | FHENMHE , Vee BT Vi=Vec B GND , Io=0 0.85 1.0 V
Vpore | EHUERIHIE , Voo TR Vi =Vec B GND , Ig=0 0.6 0.75 \Y
SDA. SCL 1.08 % 3.6V 0\'/7 x v
cC
VK 1 H P AN LR PO, 0.7 x
ADDR. A1, 1.08 % 3.6V v \Y
A2. RESET cc
SDA. SCL 1.08 % 3.6V 0&‘ v
CcC
ViL R HPA N B R P, 0.3 x
ADDR. A1, 1.08 & 3.6V v Y,
A2. RESET ce
1.08V 0.8
1.65V 1.4
loy = - 8mA ; CC-XX = 11b
2.3V 2.1
e 3V 2.8
VoH P i 11 ey B P4 e R (D \Y;
loy = - 2.5mA H CC-XX=00b; |1.08V 0.75
loy= -5mA H CC-XX=01b; 1.65V 14
IOH = -7.5mA H CC-XX =10b ) 23V 21
loy = - 10mA H. CC-XX = 11b ; : :
3V 2.8
1.08V 0.2
= - CC-XX = 1.65V 0.15
b loL = 8mA ; CC-XX = 11b v
2.3V 0.1
Vv A% FhL P L >0V 0
oL - S
loL = 2.5mA H CC-XX =00b ; 1.08V 0.25
loL = 5mA H CC-XX=01b; 1.65V 0.15
P 3 loL = 7.5mA H CC-XX =10b ; 23y X \Y
loL = 10mA H. CC-XX = 11b ; : :
3.0V 0.1
I ARG HLSF 4 4 LA SOA VoL =04V 1.08V & 3.6V 20 A
-5 . . m
oL 38 il i T Vo= 0.4V 7
o » V, = Vec 8 GND 1.08V % 3.6V +1
Iy BN LA P i I
V| = 3.6V ov +1
uA
N SCL. SDA. .
Iy PN ek RESET V, = Ve 8 GND 1.08V % 3.6V +1
Iy BN LI ADDR V, = Vec 8 GND 1.08V % 3.6V 1| pA
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5.5 BARHME (42)
76 B AR ISR 1 R 1 TR T P 96 BB A ( B R 5 B )

» : v B Rk
SDA , RESET = Vg , 3.6V 7 15
P i1, ADDR = Veep 5LGND ,  [57y ST
/10 = iﬁ)ﬂ)\ y fSCL = 400kHz y |JA
-40°C < Tp < 85°C , 10 iz | 1-99V 4
TAERER * 1.32V 2
(400kHz) SDA , RESET = Vg , 3.6V 7 24
PiH , ADDR=Veep BLGND ,  [5 7y P
110 = #i\ , fgoL = 400kHz , MA
85°C < T, < 125°C , 10 iz | 1-99V 4 14
2EH 1.32V 2 M
SDA , RESET = Vg , 3.6V 34
P i1, ADDR = Veep 5LGND ,  [57y v
110 = iﬁ)ﬂ)\ , fSCL =1MHz , |JA
| -40°C<Tp < 85°C , 10 iz |19V 18
cc " 2 1.32V 12
(looi+ | LR -
lccp) (1MHz) SDA , RESET = V¢ | 3.6V 42
P 31, ADDR = Veep 5 GND ,  [5 7y 30
/O =@\ | fscL = 1MHz | MA
85°C < T, < 125°C , 10 iz | 1-99V 22
2EH 1.32V 16
SCL , SDA , RESET = Vg | 3.6V 15 3
P llﬂl%l:] y ADDR = VCCP ﬁ GND , 2.7V 1.2 2.0
110 = iﬁ)ﬂ)\ y |o =0 , fSCL = 0kHz , IJA
-40°C < Tp < 85°C , 10 iz | 1-99V 06 16
N 23 1.32V 06 1.4
AL
SCL , SDA , RESET = V¢ , 3.6V 14
P 31, ADDR = Veep 5 GND ,  [5 7y 10
O =%IN,lo=0, fscL = OkHz , A
85°C < T, < 125°C , 10 iz | 1-99V 8
2H 1.32V
Rpui I AN
putnt) |4 iB ;t% i P 70 100 140| kO
Rpdinty | ST Hz HLEH
Ci TN TR A SCL V| = Ve B GND 1.08V £ 3.6V 25 5| pF
N SDA Vio = Ve B GND 1.08V % 3.6V 6 8
Cio N S| 2 — pF
P % V|o = VCC o, GND 1.08V % 3.6V 6 8.5
(1) &40 LN RIR IR K 25mA , CC-XX i H Ik sh e /¥ A s i E .
5.6 Bf &R
EEHARE RS TR LAERETER N NE (FRIEAAE 3 )
ML mAHE] ek
RESET
tw AL Rk RS2 1) 80 ns
trec SALMKE T IH] 0 ns
tRESET AL ] 400 ns
P 3% H
teH S P s b N kR o R 30 ns
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5.7 12C B FER
1 HRE SRR T I AR VS A AR (BRIESTH U )
B/ME B Ba
12C B4k - TRUE
fsal 12C B 100|  kHz
tscn 12C i iy FEL S ] 4 s
teal 12 Hf i Fh e ] 47 us
tsp 12C 2R T i) 50 ns
tsas 12C B AT 5 B[R] 250 ns
tsan 12C B ATHARARAFI [7] 0 ns
ticr 12C # N\ - THi ] 1000 ns
it 12C % N\ F B ) 300| ns
toot 12C %y thy T B[] 10pF % 400pF &4k 300 ns
tour {2 IR B2 [0 (1 12C K2R 25 IR ] 47 us
tsts 12C Hah s E S R A KA E 47 us
tsin 12C & 3 52 8 3 2 1 (R 4 us
tsps 12C {5 1E &% B 4 s
tvd(data) A R I 18] icﬁl';;f "F£] SDA 4 3.45 us
M SCL fikH2°F % SDA
tvd(ack) ACK S A7 08 4 I T (vt ) (T 3.45 us
ACK {55
Cp 12C SR Mk 13 400 pF
12C H 4k - s
fsel 12C I iz 0 400| kHz
tsch 12C i e sy HhL P B 0.6 s
tsal 12C 1t I FlL ST I ) 1.3 us
tsp 12C 2Rl ] 50 ns
tsas 12C HATHHE 15 B[R] 100 ns
tsan 12C B ATHR AR AR (7] 0 ns
ticr 12C N b FHi ] 20 300 ns
tics 12C % N T i ] 20 x (Vcc/5.5V) 300 ns
toot 12C %t T B 1] 10pF % 400pF #%; 20 x (Vcc/5.5V) 300/ ns
tour 5 1ERE BhZ A1) 12C A 2 2 R B 1) 1.3 us
tsts I°C EahsE S BRI R E 0.6 us
tsth 12C & 8y 53 )8 2 4 1 (R 0.6 s
tsps 12C {1k & 1% B 0.6 us
tvd(data) B R AR A i%;f L 5 SDA i 0.9 us
M SCL ik H1~F 3| SDA
tvd(ack) ACK Z A7 2 s B o] (vt ) fRFET /Y 0.9 us
ACK 5%
Cp 12C Mgk Sk 400 pF
12C B4R - g+ B
fsel 12C mH b 0 1000| kHz
tsen 12C B o oy HL P 1) 0.26 us
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5.7 1PC BT FER (42)
TE 13RI AT 1 TAR IR 6 B S (B i )

B®/AME BAE|  Hfr
tsal 12C i e TR ) 0.5 us
tsp 12C AR ] 50 ns
tsas 12C B3 4T HicHim 15 I ] 50 ns
tsan 12C B3 47 S04 R I ] 0 ns
ticr 12C H N _E T A 120 ns
tics 12C #g N\ T I ] 20 x (Vcc/5.5V) 120 ns
toct 12C % T BpF ] 10pF % 550pF M4k 20 x (Vec/5.5V) 120 ns
tour = IR B2 IR 12C KL 23 IR ] 0.5 us
tsts 12C JaZhak E G E sk R E 0.26 ys
tsth 12C J& 3Bl E 5 8 3 S AR KF 0.26 us
tsps 12C 1L & 1% B 0.26 us
tvd(data) A R 1] icﬁl';;f 5 SDA i 0.45 us

M SCL fikH2~F %] SDA
tvd(ack) ACK Z A7 2 s B ] (v ) RS 0.45 us
ACK 55
Cp 12C MERAMERE 550 pF
5.8 JFoet
TE AR AR I TAEIRE G AR ( BRAESS A Ui )
S M (FIA ) Z (f) B/ME REUME  BKNME| B
t, %%T;)E’iﬁﬁﬂm (Rpy=4.7kQ , C_ = P INT ] us
L, :IB &Oﬁp’%gﬁ@gaﬂm (Rey=47kQ, CL= |gq T s
tov o R BSHE A R0 ] SCL P i 11 400| ns
tos A N B B A (] P i SCL 0 ns
ton A NS O R (1] P 3 SCL 300 ns
tekew. fa i\ BZ:E.LL F| SDA FIZEIRRH] ( {X SIM ) - scL SDA 5 80 NS
A ﬁ% ] SDA [FAERI ] (L SIM) - g SDA 20 ol s
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5.9 AR
Ta=25°C (BRAESAA B )

30 60
— VCCP =36V 55 — Vccp =3.6V
— VCCP =33V — Vccp =3.3V
25— Veep =25V 50 | = Vcep=2.5V
=z — Veep=1.8V < 45|~ Veep =18V
2 20| ™ Veer =12V = 0 — Veep =1.2V
g — Vcep=1.08V / GC) — Vcep = 1.08V
g £ 35
3 15 L1 3 30 — |
?: .————_/ _Z
a | — a 25
> ] L >
10 —— @ 20 — |
_8 _/// _8 15 —
5 — 10
5
0 0
40 -25 10 5 20 35 50 65 80 95 110 125 40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
B 5-1. YRR SEERKIREA - FM #5R E 5-2. YRR SEERIKIRR - FM+ B
10 22
— Vcep=36V — 125°C
9| — Veep =33V 201 g50c
g|— Vecr=25V 18| — 25°C
< — Veep =18V < 16 — -40°C
2 7|— Veer=12V 2
5 ol — Veep = 1.08 V / g 14 L
] (6] i~
z° // z 10 ——
S 4 S g —
@ 5 @
o o 6
< 2 Wiy L |
%/ / 4 —
1 = 7 —
=1 2
0 0
40 -25 10 5 20 35 50 65 80 95 110 125 1 14 1.8 2.2 2.6 3 34 3.6
Temperature (°C) Vcep - Supply Voltage (V)
A 5-3. Rl BBV BRI SIS A R R & 5-4. BHIFHRSHIFHERRR - FM ER
41 50
— 125°C — 125°C
37| — s5°C 45— e5°C = —
— 25°C 40| — 25°C ]
&:: 33| — -40°C z . — _40°C ////-—“'
= £
= 29 =
g g 30 // s
3% // § 25
>
g 2 -~ £ 20 //
3 /' n
w 17 '
0 = 5 15
° 13 = =
10
9 — 5 ‘
5 0
1 1.4 1.8 2.2 2.6 3 34 36 0 0.1 0.2 0.3 0.4 0.5 0.6
Vcep - Supply Voltage (V) VoL - Output Low Voltage (V)
& 5-5. HUR LIRS IR LR OR R - FM+ I & 5-6. 1/0 EEHIR S EHEERRE |, Vecp = 1.08V
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

75 200
70| — 125°C — 125°C
65| — 85°C — | 180 | — gs5oC
—— 25°C | —] — 25°C
60 1
— — -40°C | — _ 180 Soec
< 55 <
£ 50 £ 140
€ 45 = 120
[ [
£ 40 / £
3 35 / 3 100
£ 30 /, £ g0
v 25 60
820 3
15 % 40 /
10
5 20
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
VoL - Output Low Voltage (V) VoL - Output Low Voltage (V)
& 5-7. 1/0 E R SR HLBERRR |, Vecp = 1.2V & 5-8. VO LI SH LB ERRR , Veep = 1.8V
300 325
— 125°C 300 | — 125°C
275 — 85°C — 85°C
250 | — 25°C 275 25°C
—_ — -40° —~ 250 | — -40°
Z 225 40°C g 2 40°C
£ 200 £
o
g 10 S 150
X x
c 125 c
@ » 125
3 100 ', 100
© 75 ° 75
50 50
25 25
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
VoL - Output Low Voltage (V) VoL - Output Low Voltage (V)
Kl 5-9. /0 E B SHIMEBEERRR |, Veep = 2.5V Kl 5-10. /O B SR BEERIRR |, Veep = 3.3V
325 90
300 | — 125°C — Veep=1.2V, loL =10 mA
o75| — 85°C 80| — Vcep=3.3V, loo=10mA
— 25°C S — Veep = 1.2V, loL = 1 mA
2 250| — -a0°C E 70| — vgep=3.3V, lo,=1mA
£ 225 ) 60
= s [ —
= =2 [—
g 200 / g 50 | _—
5 175 2 [
] o | ——
S 150 3 a0
& 125 2
', 100 3 30 — T
° L~ T | T
= 75 A = 20 —
O
%0 7~ Z 10
25l 2
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 40 25 -10 5 20 35 50 65 80 95 110 125
VoL - Output Low Voltage (V) Temperature (°C)
B 5-11. /0 R S RHEEMNRER |, Vecp = 3.6V B 5-12. /0 KB ESEER R
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

36 55
— 125°C \ — — 125°C -
33 = 50
—— 85°C — 85°C L— | —
30| — 25°C = 45| — 25°C =
__ 27| — -40°C S -40°C ]
< <
E 24 E 3 e
5 21 /| % % A
5 18 5 /]
o S 25 L
o 15 © /
8 /) g 20
3 12 3 v
%5} i D 15 /
° 7
6 10
3 5
% V]
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Veep - Vou (V) Veep - Vo (V)
A 5-13. 110 A SR EBEERRR , K 5-14. 110 AR SHMEHERERRR ,
Vcep = 1.08V Veep = 1.2V
130 175
120 — 125°C — 125°C
— 85°C — 85°C
M0 — 250c > 190 25ec
__ 100 — -40°C _ — -40°C
< o ] < 125
E E —
= 80 c
L 70 @ 100
3> 3
O 60 O
75
g 50 z g
=} 3
& 4 % & s0
30 L
20 bz 25
10
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Veep - Von (V) Veep - Von (V)
Kl 5-15. 10 IR SR RERRR , & 5-16. 10 hreE R SH R EERRR ,
Veep = 1.8V Vcep = 2.5V
220 240
— 125°C — 125°C
200] _ gsec 210 [ — 85°C
180 | — 25°C — 25°C
. — -40°C __ 180 | — -40°C
g 160 A <
£ 10 £ 150
g 120 — g
S 100 3 120
§ 80 = § 2
@ 60 Z 3 o
40 /
e %0
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Veep - Von (V) Ve - Vo (V)
B 5-17. 110 Fr R SHHERERRR , F 5-18. 110 B R SHHFEHERRER |
Veep = 3.3V Veep = 3.6V
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

0.14
— VCCP =1.2V, lSOURCE =-10 mA
0.12 — VCCP =3.3V, lSOURCE =-10 mA
— Vcep = 1.2V, Isource = -1 mA
04 — Vcep = 3.3V, Isource = -1 mA
S
z 0.08
z T T
% 0.06
o
>
0.04 —]
|
0.02
0
40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C)
& 5-19. /0 R ESEE KRR
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6 SHMERFR

Veel
RL = 1kQ
SDA
DUT
CL =50 pF

I (see Note A)

SDA LOAD CONFIGURATION

la Three Bytes for Complete N
¥ . . »
‘ Device Programming ‘
Stop Start Address] R/W Data Data Stop
Condition | Condition | Bit7 A‘;"_'";S coe A‘l’:":ss Bit 0 AiK Bit7| eee | Bito | Condition
(P) (S) sg) | Bit it1 | (LsB) (A) (MSB) wse) | )
tscl ‘ || ‘ tsch
\ \
scL | L } }
| ticr [ I ‘ ‘
tbufH } ticr 4= \
| !
T
oA N1/ X
‘ ‘ I % ! | % |
tice — ‘“* ‘ > i } ‘ —»| [ tsgn
tsth ﬁ tsds —» }F
Start
Start or "
Repeat Condition Condition
Start
Condition
VOLTAGE WAVEFORMS

BYTE | DESCRIPTION
1 I2C address
2,3 P-port data
A, CL BFEHREFIF A s, f#H 10pF 3¢ 400pF ) Cp M tocf.
B. Frafi A EA UL FRER A48 . PRR < 10MHz , Zg = 50Q, t/t; < 30ns.
C. JFERTE SEWE ARG T B h 284

 6-1. 12C B2 O 57 %% BB A L TR I
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Vel

R =4.7kQ

=

DUT

C, =100 pF
I (see Note A)

INTERRUPT LOAD CONFIGURATION

ACK
From Target
Start o Bit ACK
Condition 7 its From Target
R/W (One Data Byte)
Target Address From Port i Data From Port
/\

[sTol+TofofoTo @R[ +Jal T T ovatar T T [a] T T a2y [ T [4Te]

| A |
Data \\ | f j( :
|Ipr':’trc: N\ / Address X Data 1 | Data 2
|
0.7 xVee
0.3 x VCCI
0-5 x VCCI
View A-A View B-B
A CL BfERET R .
B. ATAIMIARIGAA PR R LSS - PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
C. FHAFHSHMPTLHAEH T Hra 2t
Pl 6-2. W 47 5 L B 1 L PR T
16 R 15 Copyright © 2025 Texas Instruments Incorporated
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Pn 500 Q
C, =50 pF
L
I (see Note A) 5000
P-PORT LOAD CONFIGURATION
—— 0.7xV
CccP
SCL PO A P3
‘ —— 0.3 X Vcc|
‘ Target
ACK

tpv
(see Note B)

\

- N
\

Last Stable Bit

Unstable
Data

WRITE MODE (R/W = 0)

SCL

Pn

READ MODE (R/W = 1)

CL WIEHRE I B2

toy RGN 0.7 x SCL i) Vg %] 50% i1 1/0 (Pn) #ith .

BT N B PR R A A 2L H - PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
BV K e AR I — A, BRI E R — IR

FHERTE SER B ECE TR E 284k

moow»

& 6-3. P ¥ O f 3R B KA B o v
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Pn

500 O

TCALG6408
ZHCSNZOC - NOVEMBER 2022 - REVISED JANUARY 2025
Vel
R, =1kQ
SDA
DUT DuT
C, =50 pF
I (see Note A)
SDA LOAD CONFIGURATION
Start

SCL

SDA

RESET

Pn

moow>

_I_ C, =50 pF

® ® 2xVeep
I (see Note A) % s000

P-PORT LOAD CONFIGURATION

/ ACK or Read Cycle

Y A — ——

| Py | |
| (( | tResET |
. > |
’l __I ——————————————————— ———— Veal’2 |
tge o O
tw |
( | |
) l % |
— Veepl2 |
. | ccp
> |

CL BB A B HIA .
P N B B A DL R 2R B3t PRR < 10MHz |, Zp = 50Q , t/t; < 30ns.
YOI L P R — A BRI R e — 1K
11O i & N -
HAEFTH SHFEIAGE T A 2844

tReseT™

& 6-4. A7 Sk HL RN H R T

18 ERXXFIRE

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TCAL6408

English Data Sheet: SCPS277


https://www.ti.com.cn/product/cn/tcal6408?qgpn=tcal6408
https://www.ti.com.cn/cn/lit/pdf/ZHCSNZ0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNZ0C&partnum=TCAL6408
https://www.ti.com.cn/product/cn/tcal6408?qgpn=tcal6408
https://www.ti.com/lit/pdf/SCPS277

13 TEXAS

INSTRUMENTS TCAL6408
www.ti.com.cn ZHCSNZ0OC - NOVEMBER 2022 - REVISED JANUARY 2025
7 VE4H B
7.1 MR

TCALGA408 SR LU b 38 FE P (1 b R et . IXAEAS SRR RS 55 12C M B ARAL B 234 | TEXFIIBUL T |
PRSP, IR RE . S ACERAR A AR R FERAR &, 4% PCB Juft (40 LED ) 38R 75 B2 5 my v R ) FLIR

Ve 51 12C Bk g | IiESR:S] SCL. SDA Fil RESET 51 A L e B 2% N 7E 55 — 3% Voo INT i
HEATFIRGEH |, AN ER B PR ERE S Voep B Voo , BARBURA TN . Voop 51HE P i DR EIE . 8
FEATAT] P o Al A8 b e P 2%, 5% LED iR P i 3RS0, WERES] PO-P7 f—ANEiZ N HBHAREL LED
NETE 57— 3% Vocp. FCE NHIH IS P o D RERE IR I IE 25mA I FLE LB #20K5h LED |, {H 2045 F &4k
F4) R FEL A A5 IR 1] R

TCALG408 #'v W% 8 {78l Zr A7 asdl i , FAVEH P ECE /O i 4. ERN s EA R G | 110 #RcE
NN B R hlgea] LLE T 5 ANE B 7288 1/0 B i Nt o BN N B0 H ) s #R AR 7 AE
AH L R N ity 1 B H ity 1 2 A7 o N B 2 A7 o B R P T pR AR S B B AT A R i . R G ) A% v LR ET
Hafies. Mo, TCAL6408 it H A5 % [ TH 1858 1/O i I IBEEE 1/0 ThRE. S 1/O KRN 25 17 23 00 35 vl 4 R ey
MIREh SR AT . AR bR AR S L BE RS . AT N T BERrR . R IWRIR SRS |, DL AT R T RS B 1 e
W o X SR E A A7 g I B R A YE IR R E P e ThEE . R EMI YR EGE 1/O.

TR Ho At T e A0 3 A 24 4 i I SRS N #4AE INT 31 b A s . 385 &k sk = A dn 4, Bl
PEIARST 2L I SR BB AL, AT S B AN ERICIRES . ADDR B ¢F nT i s bt 51 B 50 14 954> TCAL6408 2%
RS [F]— 12C B2k,
%Eﬁ%k%%%ﬁﬁ@%%Aﬁg%ﬁ%ﬁ%ﬁﬁw,Kmmmsﬁﬁ¢%dﬁh%ﬁ%ﬁﬁ%,%%?ﬁ§
GEHI AR BRI NIRS M. INT 5] T PUERE B AL F 2 Wi N o B fEIX 42k i bR IE—ANTFES
2R E AT A AL FE RS AR IR 1/O i K B R WA AEGE |, SR 12C M TEE . Rt %8RS AR
N LR H AR o

16 R A AR B A RS IE BRI |, RS d 2% 0] LUE L E RESET %\ 510 _E Wy 5 1% o8 10 S35 18R 4k 12C/
SMBus RAHL , 1M TC T K 2 47 28 B AN ERIAE

— NS I (ADDR) AT FH T 4w A2 A A8 [ 52 12C Huhl | 3F SR mIAS sS4 [F) (9 12C 2k Bl SMBuUS.

7.2 ThEETTHEE

INT - Interrupt Logic I
ADDR l
SCL < e —
Input 12C Bus Shift 8 Bits o P0-P7
Filter Control Register Port
SDA < <
A
A
Write Pulse
Vear
RESET Read Pulse
V. Power-On
cer Reset
GND 74D

B 7-1. 28AE (28 )
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TCAL6408
ZHCSNZOC - NOVEMBER 2022 - REVISED JANUARY 2025
Datafrom— Output Port
Shift Register  Configuration Register Data
Register Vecp
Data from D Q % :ﬂ a1
Shift Register —
FF
Write
Configuraton—cKk Qf— YHD Q
Pulse o PO to P7
FF Q2 - ESD
Write Pulse: CK Q9 [F’)ni'g:jeecuon
Output Port Vss
Register
t— D Q A | Input Port
. Register Data
FF
Read Pul: v CK
ccP 1 Interrupt i
::} Input Port t)D* Maskp FH— to INT
Oj Register
Pull-Up/Pull-Down w

Control

1

Input Latch
Register % Latch
Data from
Shift Register  |° @ Read Puls EN
FF
Write Input Polarity | )
Latch Pulse | K o a’;l é’gir;\‘/:rrsuon
Data from b a
Shift Register
FF
Write Polarity
Pulse CK

A LHBEGN, P R AR BRI .

7.3 RpEULEA
7.3.1 B/E#

|

Input Port
Latch

& 7-2. PO £ P7 HIfé40 5 31 &

% 7-1 511 7 TCALB408 SH51E FI T 12C sk (Vog) 1 P i 11 (Vogp) FIITAT AT 14 HL I AL 7 H P44

FT1. HEREH

Vcai ( 2C #1821 SDA F1 SCL )

Veer (P %H)
(V)

(V)

1.2 1.2
1.2 1.8
1.2 2.5
1.2 3.3
1.8 1.2
1.8 1.8
1.8 2.5
1.8 3.3
2.5 1.2
2.5 1.8
2.5 2.5
2.5 3.3
3.3 1.2
3.3 1.8
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71 BERR (%)

Ve ( 2C #2644/ SDA F1 SCL ) Veep (P 3EE )
v) (v)
3.3 2.5
3.3 3.3
7.3.21/0 #0

2 1/0 FCE VAR, FET Q1 M1 Q2 4L F5RMPIRE (21T 7.2) , ANMGIE — Bt - F A i s LA
Thm 2l T HRER I, ROREN 3.6V,

R /O BCE N, PR R Q1 B Q2 , HAARE g o 1 AFAF g IR S . AEIRRAIEALT , 1/O 51 BIATHL YR
5% GND Z [afFfERBE TR AT . ERORIERIZAT | FENEIE /O 5] R A0 ri s AN R e HE 77 P A

7.3.3 A5 H By E
gy H DR 90 2T AE A SR S i) GPIO RIIREN HLF . AR GPIO #S AT LU ST 3 S B D DY AN AT 1Y) HL I FRLF 2
— o IR AL AT AR, B AT DABCAR IR B /O MRS AR R e “ TR MEE . | 7-3 B T iR

Mo JEBEIIAT U BC B A A7 A% it S A0 Ay ) Xl 08 P A A7 A IR o 2 Y R0 9 R A A A A G AR
NO1b i, AT THEERE , Wi Bk R I F#IK T 50%.

i

PMOS_ENO

F

PMOS_EN1 I
— PMOS_EN[3:0] e
Current Control -
Register | Decoder —lE
L NMOS_EN[3:0] —
PMOS_EN2 [
N [=
Configuration | —
Register
PMOS_EN3
PO to P7
Output Port
Register
—
NMOS_EN3 1
—
]_J:
i<
NMOS_EN2 1 =

|

NMOS_EN1

i

NMOS_ENO
& 7-3. LA R

o ) SR B A T e 2 3 B a1 D) DR . PRI MRS BE JT P RE S PR AR B R GE MR 75 . IR
M HEA GND B RUBO R B (7B — gt B E AR & AR RPE IR (SSN) ) - #Hf)ih
Y, [ D)0 2 A A HEORE AR R N L YR A o e ) XS 9 R A A B Y IR 8l 06 5 4 ) 4 P P R 8 2% A
SSN [F/8l , M #AMAAME Tl

7.3.4 7%y (INT)

S R TR R A DR b , FESBEER | 3 DV NI T TR SR B S A AR . 283 IR b, S, INT {3
SR R A EE DR SR A6 B B s A T R S SR R I, B RSB R B R R AL R
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U SCL 55 LTI Z RN Z (ACK) fikb. 78 ACK It ikt J11) 5 26 (s ridE A7 7820, Rt
FEZIK IR A AR P I T RE 2 0% ( BARWA ) « BAE |, 1/O RRICE Sl & Mo I B ARy INT A%

X — A R REAT B S AN rh W LB, O HLEC B v SN 2 S Eh W fF 11O M BE SO
NI, RG] BIRRAS S i N I 27 A7 28 N AN ILIE |, FTRES S B0y h i .

INT %t A RIS, 6 SO FA L AR PE RS Voop B Ve, BRI T R INT 15 b i oo BEL 2 2 42 31
k- SaaAERSYIDE A R R N/

7.3.5 1% A (RESET)

A UAWT H RESET MIADWIIRIL RS , RN OREF Vocp BIUEAER TAFH T K RESET 51 BITRFFAEMAETED ty |,
AT 9B . TCALBA08 7 7451 IPCISMBus R HL7E RESET MIEHLT (0) B # B BNk . % RESET
N ESE (1) I, TSR el A B P s D /O AP iR AR A ROER: | AT ER A B
MU R IERE] Ve, 24 RESET bl | 2 S A s H 27 77 45 LU B GPIO 5 IFIRAS .

7.3.6 HERL(L#E

BN 2 12C Bk it R B4, $8RITE SCRAZ a2 82 AN B ERVOIRES . B AR 4% T3

WEAT | 12C LR RERS IEH TAE | JF HAT(T 2 AR REHE S B 28

BAFRAL) i UL B IR -

1. 12C R FH 8 RiE— N R B 1E.

2. AR LR AR R BB T 12C Bkl “0000 0000”7 , Hidt RIW A E A 0. KIXMIE N 0x00.

3. AT EREHA T IhRE AR ECR ACK. W RIW 7% BN 1 (3EHL ), #3414 NACK.

4. EHEMIERINE )G B EHMURIESET 0x06 (1) 1 FATEEE . i RBUE AT AT HANE | A SR
ZEEAN . MR RENEIEET 1 7, WASHNEEL Y, HHBRESZE 12CHE | BHEM LK.

5. Rk EEE (0x08) J5 , 48 Ik —AMF 1L KRG R E AT H . A ER 3%, A PUT
=X A8

IR IR DRI |, SEPATEAL, XK T A7 S AR E N L BRIAE .

7.4 B ThREAE
7.4.1 _LHEEL

KU (A OV) JEINE] Veoep I, N8 B A7 2% TCALBA08 fRIF{EHADIRE |, ELEI IS Vpor. MM
BB |, 3 H TCALG408 21745l 12C/SMBuUs IR SHLWIIEIL NERINIRES . 25 , DK Veep P& 2K
T Vpore , JHPKE 3 TAF H DL 52 i B IR & A & 35 .

7.5 RiE
7.5.1 12C #7

XA 12C ML H AT B (SCL) e A a 4753 (SDA) 2841 . 243 Be B 23 1F 1Sy I R | W 2 2R AR Ad it b4
FFHEERRIE AR . RE YL A 58 sh B .

2 SCL $ N N PR, i 8% A 0% 8 sh 264 ( SDA Fr N4 H b B s P 2R P 30 ) B 3h 58 12C
B (S RE 7-4) « ERIZEEIFNZIE , SRIESELETH, BB AL (MSB) , WAEE J7 1
7 (RIW).

BRI ROt G, SR AN (ACK) WS, £ ACK HH 2 i 8 fik v 1 5 v 7 37 1) , SDA N/ AR H
Fo Hbras Ak NASSAE S 3 2R VS 1 2 AR 2 TR B A

7E 12C Bk b, ERASE B kb AT A AL S — AN BR8N 4 R B A = kb 3 TR] |, SDA 28 E s O iR R fa
SE, BN BER $dE 28 E R S g R sl a4 (FFmBUsE it ) (1ESRE 7-5) .

P2 A 126, B SCL N A m HSFE , SDA Hi N/t B HT B i P e (1S IE 7-4 ) ©
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FETUa A IR 26 A 2 18], AT DORHE B8R 80 7 MR st Bl s . A L7 19 Ja R — 4 ACK fir. &
IEEFL SRR SDA 2k, FUds A REARIE ACK 7. it BN H S fH e AUE ACK IS Btk b $9118] 42 SDA £k
XFE, fE ACK ARSI B U3 K vt ik vk 91 8], SDA kA e AR (TS IE 7-6 ) o 4 HARZRICAS b
ELAHEFNCENIEEA 7 G L — A ACK. 8Lt | 42 25 06 JAE I H AR AR S BB AN 771 2 Ja 2B — A
ACK. WA Z50H r v B AN RTINS 18] 4 fE 1 A8 4T

P s U AR A H AR AR AR I Bl a7 R A EET R (NACK) | SR H AR A s 88 AR Bl 45K
B9 EHIEHEERE LR SDA LR Ry PR SEILZ H . AERXAEOLT | KIE S DAUR TR L | A Befi
) S AR e 1 2% A

Start Condition Stop Condition

B 7-4. R IAE LSRR 52 X

SDA / X \

SCL
Data Line |Change
B 7-5. hrtkr

riiil

Data Output | | °°
by Transmitter :
I - -
NACK

Data Output Sa

by Receiver

SCL From
Controller 1 2 8 9
s i

Start Clock Pulse for
Condition Acknowledgment
& 7-6. 12C B4k ERRE
RT-2. EOEX
r
T
7 (MSB) 6 5 4 3 2 1 0 (LSB)
44 12C Mtk L H L L L L ADDR R/W
110 s 28 P7 P6 P5 P4 P3 P2 P1 PO
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7.6 TIPS

7.6.1 2 1E 10
K| 7-7 J&7~ T TCAL6408 [riHtl.

Device Address

Lo,

T T T T IAD
1IOIOIOIOIDR

RIW|

Fixed

Programmable

& 7-7. TCAL6408 il

* 7-3. it
ADDR 12C 5.4k H pntihl
L 32 (k) 20 (A Nk )
H 33 (il ) . 21 (o)

FARHIE ) e Jm — 0 SC T BEHATIOERAE (BN ) o & (1) EFERERAE | K (0) (.

7.6.2 BH| & sl $F T

PRI NI TS5, SR 3 2 Rk — A AEAETE TCALB408 H 1 dz il 7 A7 38 1 iy 27747 o b3 7719 (142

RPIAL SR 1

=5
e

A R IIRE (BE 10 ) o AAEB N LRSI A ik & 515 .

FOE A Ia , BT ARG GRS AT ], ERAE B AT . FE B AR R B A
il 27 47 2 B9 00h.

Wi ) A BB 2R A7 2 (BN . BRPE SR ERICE ) o 2 6 A 5 T BRI AL — e T

B7 |B6 | B5 | B4 | B3 | B2 | B1| BO
& 7-8. fathl B A7 AR
RT-4 WFH
Pt A AR AL AFH = ;

B7 | B6 | B5 | B4 | B3 | B2 | B1 | B0 (HEX) wER L st
0 0 0 0 0 0 0 0 00 B N\ i 1 iEivEE ] XXXX XXXX
0 0 0 0 0 0 0 1 01 i P EYNE i 1111 1M1
0 0 0 0 0 0 1 0 02 WA J B B NFN 0000 0000
0 0 0 0 0 0 1 1 03 (L= PTEPNE S 1111 1M1
0 1 0 0 0 0 0 0 40 IR AR RSE O PTCYNE ST 1111 1111
0 1 0 0 0 0 0 1 41 it OK B 2 5 1 BLHYE N 1111 1M1
0 1 0 0 0 0 1 0 42 INBUT A AT I BNF 0000 0000
0 1 0 0 0 0 1 1 43 R RS R A A A PTG YNE S 0000 0000
0 1 0 0 0 1 0 0 44 R R R A AT PETCYNE S 1111 1111
0 1 0 0 0 1 0 1 45 v W7 BE i 27 A7 A PTG YNE S 1111 1M1
0 1 0 0 0 1 1 0 46 FWRIRAS AT AE A PGt 0000 0000
0 1 0 0 1 1 1 1 4F i o VI A A HEUSNEY | 0000 0000
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7.6.3 FiFasu 8

N O P74 ( PRA7ds 0) S| A N2 8 ra T | TR B A A4 5 e SO NI 2 o i N 1 2
AR, BT AR EARIER . BROAME (X) BN 28 o gog . EPATIEBURE 20T , RS
WEF &7 RIE BN, LAEZR 12C 28082 R U il i N iy 12 4785
RT-5 FHH O (FNmOFAE)
fir -7 -6 -5 -4 -3 -2 I-1 -0
BRI\ X X X X X X X

B th o A A7 d (A AEa 1) o G E A7 4 2 SO R K 51 B 0 A 2 AR R B R S SN
ANHIGI BRSOk, M e A7 SRR S e 1 47 il it e 43 0 A 2 PP EROAEL |, TT0 AN SR B i) 51 AMEL
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R 7-6. T 1 (i O HEAE )

A O-7 0-6 O-5 0-4 0-3 0-2 0O-1 0-0
BRIME 1 1 1 1 1 1 1 1

W S 7 25 A7 4% ( ZiAT4m 2 ) FOVERTTEC B 25 A7 48 8 SCRBN 5 AT AR PR S e o SR NHZ 25 A7 4 A I SN AT
WE (BAN”1C) , WAER G 5] 2 . iRz AP RENMIEER (SA” 0 “) , TIAHRN I
F1 5] B A il PE 2 OR B
RT-7. 5H% 2 (IRERETER)
£ P-7 P-6 P-5 P-4 P-3 P-2 P-1 P-0
BRI 0 0 0 0 0 0 0 0

FCE A fras (77 fFds 3) ICE 1O SUMIKITT o I SRAZ A A7 s h B0 B O 1, TUHE 3 1 51 IR PO B
e BELTAA Y SR Bh A RN o W SR AZ T A7 A R B AN CLEE R O, TR N3 1 5] BRI S Y Dt
K718 FHH 3 (MEFHFH)
Br c-7 c-6 Cc-5 C-4 c-3 c-2 C-1 c0
BAME 1 1 1 1 1 1 1 1

Bt IR 35 2 A7 S P U] GPIO b It IRE T A GPIO #STT DA /N 25 7 S8 42 L 57
BB AT KO T . 1A, T P7 AR 41 (07 M6 ) Bl , I P6 A 41 (£ 5 i 4)
Pl | M. GPIO (% HiUKEh B F 47 00b = 0.25x JREH3EAF. 01b = 0.5x HEENHRME. 10b = 0.75x UKl
T EL 11b = 1x , LA A IR Al

RT-9. TR A0 M M (BB IKFREFER)

iz cc3 | cc3 | cc2 | cc2 | cc1 | cc1 | cC-0 | CC-0
BRI 1 1 1 1 1 1 1 1

fir cc-7 | cc7 | cc6 | cc6 | CC5 | CC-5 | CC4 | CC4
BRI 1 1 1 1 1 1 1 1

By NBUE S A7 A8 0 T AZER] P din I GPIO SRS AN BUFIIRE . 125 A7 a8 AL 5| BIEE B v A\ o LN A &L 4
NN 0 I, ABEMRIAN GRS . MR A SRR ES AL 7 A . SR AP s 2
TR A U i 25 A RN (8 B AR AR, P T

KNP AR E N 1, SBUFHM RN T BRE . ARE B — Al N2 A b
IR EN o N i 1 25 745 ((ArA7as O A1) MIAHRIAL b . BRHUa A 1 247 S I8 bR e . (E2 , W R\ 51 IAI7E
I B A A7 s AR (B H AR AR, WA TR B W, I FLR N S 035 77 2% BOAR N2 2 DR 5 51 R
M2 AR (e -

flan , R P4 AL T2 0 R, RIGHHONEEE 1 RS, FIRELZE 0 R, WA S 125 77 48K 2R 0k
SO A T (AR BERL ) o RN O T AF A AT B HGRAEIN | R et N K B, bR
BEER , IF HAAdm D A7 a5 5 4 ARl “17 o B Im D A7 A 5 4 AL — ORI N BEEE 07
LA S OUF A RN DIHORES |, IR R [ LR A IRAS I, A W R RFBOE o a0\ o A7 o A S O e e 17 43
AR ANIRZS AR |, IR i R 7 . W R A AU a5 A7 as MBI IE B AN AR IR R, JF R N ZHEIK R
BIHFURIRE | W

SR AN G| B N A AR RN | D0 DA N B 11 27 A7 2 2 S B 2 i s 2 AR LS. G RN 51 AR
FRBAFE N BN, U MR\ 27 A7 A B 2 S BB A7 I A R T

2 7-10. H/75% 42 (M NBESESR)
] Br \L-7\L-6\L-5\L-4\L-3\L-2\L-1\L-o\
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710 FHHB 2 (MABHEFER) (&)
| s | o | o | o | o | o | o | o | o |

AT B A RE A A AR SCVE A P R EREER] GPIO 51 E A Efr/ TR P& o R AL E vIE 1 ] DL $E B4/
TIPS . RAZ AL ECE Z AR 0 2 WOT B/ MR ER S GPIO S AIMIERE . 2 GPIO BB vl , s
f &35 I A E I o N N R ik SV =l wk oA L AN U R

£ 7-11. S5 43 ( LR/ ThERESFERR)
fr PE-7 PE-6 PE-5 PE-4 PE-3 PE-2 PE-1 PE-0
BRIAE 0 0 0 0 0 0 0 0

R R B A AT RS FO VR P E I g A N 1 B AF 2R L RS B AR GPIO |, PLEAT EfiE R H P g% . BN
WENZHE 1 2 N% GPIO 51 iEE—4 100k Q [ EridpH. KRNI E N2 0 £ 8% GPIO 5| ik —
S 100k Q H P EPH . 0 Bm i e g 43 25 R/ RRiThRE | B NiZ AL 2% GPIO 5] IS A 52
£ 712, FE8 44 ( LR THEFEFFR)
A PUD-7 PUD-6 PUD-5 PUD-4 PUD-3 PUD-2 PUD-1 PUD-0
BoAE 1 1 1 1 1 1 1 1

R B A A A BRI ONIZ AR 1, (R R SR SR ZE T R . W] DUIE IR R B il v B OV IZ A 0 SR
F eI o

SR N B AR, Lo 25 0788 P IR A 1, DU 7 FLAIST 25 o 551 B S e 4 25 4
P EAIRERT BB O, U3 B 2

SR TORAS | I ELPE G TP AT, 365 2 7 SRR B O b T B BT 2 24
CLLE R TR I P TSR B B 1, U 3 AR R b 25

R 713, T4 45 ( PHIRRF S )

VA M-7 M-6 M-5 M-4 M-3 M-2 M-1 M-0
LINAN 1 1 1 1 1 1 1 1

R TR — AN R A AR, F TR PR . S, 24 1 SR L RN 5] TR . B 0 R
/Tiﬁu)\%lﬂiﬂTEEPLﬁl)? 2 b T B AR AL B 1 (OB ) B, TPIPIRES AR A2 0.
R 714, 5 46 (PWOREFEE)
B s7 s-6 s-5 S-4 s-3 s-2 S-1 s-0
RAE 0 0 0 0 0 0 0 0

i 4 v 1 I B A A R R e IR BT /0 2. 1248 0 2% /0 P EOMHERR AL ( Q1 A1 Q2 A TidahiRas |, 16
ZHE 7-2) o 1K 10 BEVTR ( Q1 #EEH , Q2 & FimaikaE ) |, @il dr & S ARG B A 17 48
(03) Ky iy I 5| BB BV 2 7, X% % A7 a8 (4F) BEATHfE.

R 715 FAHEAF (HHIROEEFFE)
(A 15 ODEN-0
B o [ o [ o [ o | o [ o | o 0

7.6.4 HLEHS
i % 5 TCAL6408 2 a3l T B N A B fir 2 A8 e k4l
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7.6.41 BN

AL IR SR HUIE IR B AR UL (LSB) BB NI 0, K4 e %= TCAL6408 (152 18] 7-7 HT%%%#HIE
ik o A ALY JERIE #Eﬁm@ﬁ’l‘%ﬁ%ﬁ%qﬁ i T A . — KB R A BB
KB A R o

O W AN W W AW W W AV AVAVAY AV AVAWAWAVAVAVAVAVAWAVAV AV AV AP |
Target Address l Command Byte l Data to Port 0 l Data to Port 1 |
/ \ / /[ \ l \
spA [s[of1]ofofo]o[fB]o[la[o 0 0 0 0 o 1 oflalor  patao | ooflaltz | Datar  1.olp|P|
Start Condition R+W:Acknowledge :zcknowledge |Acknow|edge Stop
From Target From Target From Target Condition

|

! n
|

: X |
| !
| |
|

Write to Port

I
I
T
I
Data Out from Port 0 |
I
I
I
I

,,v$| |+
Data Out from Port 1 | Data Valid *‘
| b
& 7-9. 5\ Z i O F 74
scL 1234\ /5\Je\ 78y oL/ 1\ 2\ /3 4\ /5 Je\J7\J8Lyo\J1\ 2\ J3\ J4 L7812 /3 J4LJ5 e e o
Target Address I Command Byte I Data to Register I Data to Register
/ |4 | / I
AD T T T T T T T 1 T T T T T T T T 1 T T T T
spa[s|o|1[o]ofofo[AR[o]lafo 0 0 0 0 1 1 ofa|mss Data 0 LS| A [usB Data tse{a|p|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L x x
Start Condition RW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop
From Target From Target From Target Condition

& 7-10. EABBEFHF4

7.6.4.2 X

SR B8 R e k% TCALB408 sk , 3K LSB B A4 0 (1S 7-7 LAFRFHbE ) o 47T
et 2 J5 ik, HeE T BT RN PR AT AR o

HAafe ACK I Bk p ) LTI A BIFF 288 o — RSB Bl i Bt 5 1 e e IR 1, (EaRcds — 4
FHE , SRS B

Data From Lower

Acknowledge Acknowledge Acknowledge or Upper Byte  pcknowledge
Target Address From Target From Target Target Address From Target of Register £rom Controller
/ v
[s[of1]o]o]o]o|ABlofa] | | commandByte |A|s|o|1|o|o|o|o| |1|A MSB  Data,  LSB[A[e
DR 1 1 1 1 1 1 1 1 1 1 1 1 1
h A
i —_ [4—— First Byte ———p|
RW At this moment, controller transmitter RIW
becomes controller receiver, and

target receiver becomes target transmitter.
Data From Upper
or Lower Byte No Acknowledge
of Register  From Controller

/ 1 1 L] 1 1 1 1 ¢
e MS? L 1 |Dat? L PB NAITpl
yy
4— Last Byte ——P Stop
Condition

B 7-11. S EAR1REL
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scL NV AR AN WA AW W AVAWAVAVAVAVAVAWRVAVAVAVAWAVAVAVAW AV
Target Address } Data From Port ‘ Data From Port }
AD T T T T T T T T T T T
SDA |s|o|1|o|o|o|o|DR|1|¥A| Datal |%A| Data 4 Al P
t Start R/W ﬁ ACK From ‘?&ACK From NACK Frorﬁfx %Stop
Condition | Target | Controller Controller‘ Condition
Read From n
Port ‘r\ {_\ ‘
| | |
Data :;t:: [ ‘ Data ZX Data 3 ‘ ‘ Data 4 X ‘ Data 5
[
: we e |
‘ ‘ | | INTis cleared
‘ ‘ ‘ by Read from Port
‘ I ‘ P : | I—FI Stop not needed
4‘ ‘ ¢ J \4— \ to clear INT
D ir
A, RTRLEI A R B AR . RIS O, HHITEBORT R E I B B A (R ) o AU Z AT @A DR E

N 00 ( RV 34785 ) o
B. XkEIAEZEMSFT L. EH)ED,

B 7-12. B O 758

PR AI%6 FUAR ALV AR B P i S bREiels fe 2 18] 9 F ARk M (52

R 7-11)
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8 N L

&iE

PAN SR 2> B AE EAE T T o, T AE ORI HER A e 8tk . T B2 7 B AR S E & oo
FEIEHTHNM . 25 MR B SEIL, A R STIRE .

8.1 MNAER

FEN A, TCALB408 S HEN H AR 12C 4338 (AbHREE ) ; 12C MR RE G S AT 80 1 HoAth B AR A4
TCALG408 fir T-iz il # I AR AL B |, FE i o 5 2 AL sz 9 GPIO.

TCALG408 >t L FAE P A 2 A FL IS (Veor) BUR , 78 P 3 DU LT (Vo) Bmr. ATEAKS P i G B
DRERBSHMN R, IR AL, IR EE. TR LED. SERT B P oo DIRCE NN | LRI
K E I R IR B A Hd

8.2 HAIN
JE7R T AT LUM# F TCAL6408 [N .

Vel Vcep
10 kQ (x7) m
Veer =18V ISR SR ERERER! ALARM(
é é é BNSNERERENSN SUBSYSTEM 1
10 kQS> 10 kQ> 10 kQ> 10 kQ z
Vbp Veel Veep ‘ i | ]| : ; A
Master PO : : : ! : :
Controller P Enable l Controlled
SCL [ scL P = \) Switch
SDA SDA  TCAL6408 ERRRE
INT INT Lo P BL
RESET RESET L
P2 [
L
GND P3 [ |
Ll
P4 [
u
P5 . I
|
K d
P6 d i eypa
P7 ‘
ADDR
GND
|
as
A XTAIRE, SRk AC E DY 0100000,
B. POl P2-P7 BLE NI
C. P1EE M.
D. WRVESIMA (76 P30 b ) W BBg . RN RIS A bR, MIATH RS . Mt (72 P smad ) ARZE B
FH 25 o
& 8-1. L7 N A SR
8.2.1 #irER
& 8-1. Wit
BitSH e
12C f N HLE (Vear) 1.8V
30 FER VR 1% Copyright © 2025 Texas Instruments Incorporated
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81 ®irsH (&)

Bt ~HE
P uiii N FLE (Vecp) 3.6V
R ERAE S, P 3O R (Iol) 25mA
By R AUEAL , P o D FI (Ion) 10mA
12C s Liny 8 (SCL) 1MHz
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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 ©)
@ )

TCAL6408DTUR Active Production X2QFN (DTU) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 NG
TCAL6408DTUR.A Active Production X2QFN (DTU) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 NG

TCAL6408PWR Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL6408
TCAL6408PWR.A Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL6408
TCAL6408RSVR Active Production UQFN (RSV) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 6408
TCAL6408RSVR.A Active Production UQFN (RSV) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 6408

@ 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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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 OO0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TCAL6408DTUR X2QFN DTU 16 3000 180.0 9.5 1.75 | 1.75 0.5 4.0 8.0 Q1
TCAL6408PWR TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TCAL6408RSVR UQFN RSV 16 3000 178.0 13.5 2.1 2.9 0.75 4.0 12.0 Q1
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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)

TCAL6408DTUR X2QFN DTU 16 3000 189.0 185.0 36.0
TCAL6408PWR TSSOP PW 16 3000 353.0 353.0 32.0
TCAL6408RSVR UQFN RSV 16 3000 189.0 185.0 36.0
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GENERIC PACKAGE VIEW
RSV 16 UQFN - 0.55 mm max height

1.8 x 2.6, 0.4 mm pitch ULTRA THIN 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.

- _
= 2

4231225/A

INSTRUMENTS
www.ti.com



% PACKAGE OUTLINE
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

2.65
2.55

i
0.55
0.45
B W =
' |
0.05
0.00
212
L SYMM (0.13) TYP
! ~
54 T 48 +0 45
u H ‘ H m 15X 035
T
4
. et
symm |
2X|1.2 ¢c—H-—-—+ — - —— 1
=
12x[0.4] | 4
T — ] o
| 0.070) |C|A|B
T l H H & WH—LH
16 13
8:22 PIN 11D

(45° X 0.1)

4220314/C 02/2020

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
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

16 SEE SOLDER MASK
DETAIL
i
16X (0.2) 1 )

e

T SYMM
12X (0.4) (2.4)

1

(R0.05) TYP

15X (0.6) 4—-—-—t

]

5
|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 25X

0.05 MIN
0.05 MAX
aLL Q05 MAX r ALL AROUND/ B T

/ ! METAL UNDER

METAL EDGE | / SOLDER MASK
I
I
I

EXPOSED METAL T\ SOLDER MASK EXPOSED/ T SOLDER MASK

OPENING METAL |

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4220314/C 02/2020

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

|
|
15X (0.6) | G fffff
|
|
|
|
1

-

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 25X

4220314/C 02/2020

NOTES: (continued)

4. 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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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

DTUOO16A - 0.4 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
PINAL— [
INDEX AREA
1.65
1.55
e L
SEATING PLANE
0.4
03

0.22
0.12

le— (0.115) TYP
W r (0.115) TYP

[J16X 052 —»] ¢
I

|

|

[t

[+
1 2 3 4 TYP
0.4]TyP
[1.2]

0.1) —

(0.25)
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NOTES:

PicoStar 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. This package is for Embedded Application only.
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EXAMPLE BOARD LAYOUT
DTUOO16A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

ri (1) TYP —————

i( e ﬂ ‘ (RO.05) TYP

11 ‘2 ‘ 3 4
|

631 O
1A |
©04)TYP | |
L ‘

G 00 0

w2)TYP —— lfff,i,i,jg\’”\"

=

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:50X

0.0325 MAX 0.0325 MIN METAL UNDER
SOLDER MASK
/ B\EXPOSED

SOLDER MASK METAL EXPOSED
OPENING METAL
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE
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NOTES: (continued)

4. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
DTUOO16A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

ri (1.2) TYP 47

~ (0.4) TYP ‘ — 16X (J0.17)
M -
R
T +
|
(0.4) TYP ! ‘
|
SR e
° | SYMM
|
@2)TYP —— - — - — b

SOLDER PASTE EXAMPLE
BASED ON 0.0625 mm THICK STENCIL
SCALE:50X
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NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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