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5 {1
5.1 #NRAER
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xCC" EIRET -0.5 4/ v
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Pk xo <0 F721E Vo > £20
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Veel
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lo g ) Low ) ° cep mA
SDA V = O’\’Vcc| 25
lo W) High BHiEe) P R—k Vo = 0~V¢ep 50|  mA
lcc GND % it e & it -200 mA
Veep %AV D8 e AR 160
Iec —— mA
Ve %286 & it 10
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Tstg RAFIREE -65 150 °C
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AEET /L (HBM), ANSI/ESDA/JEDEC JS-001 +4000
(ZHERL, T~ T () -

V(Esp) ¥EME — v
7/ 745E7 1 (CDM), ANSVESDAWEDEC | oo

fEA% JS-002 (ZHEHL, T ToE @)

(1) JEDEC RF¥ =2k JEP155 (21, 500V HBM ThHILIXIEUER7: ESD B LY m 2 ALKV Z 2R BEN FIRE Ch D LS T ET,
(2) JEDEC R¥=Ark JEP157 (213, 250V CDM Thiv T HERYZ: ESD & M7 m e A2 X0 R 2 B EE R fTRE Th D LELHiSh TV ET,

4 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TCAL6408
English Data Sheet: SCPS277


https://www.ti.com/product/jp/tcal6408?qgpn=tcal6408
https://www.ti.com/jp/lit/pdf/JAJSLX9
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLX9C&partnum=TCAL6408
https://www.ti.com/product/jp/tcal6408?qgpn=tcal6408
https://www.ti.com/lit/pdf/SCPS277

13 TEXAS
INSTRUMENTS TCAL6408
www.ti.comlja-jp JAJSLX9C — NOVEMBER 2022 — REVISED JANUARY 2025
5.3 HREERH
H & COBMEREFFAN (FRIFLRO72WOERD)
BoME  BOAfE|  HEAL
Vcens EIEETE 1.08 3.6 v
Veep
SCL. SDA. RESET | 0.7 x V¢g 36
Vin High L~V A JJEE v
g - PO~P7. ADDR 3‘7 X 3.6
CCP
SCL. SDA. RESET 0.5 0.3 x Vg v
Vi Low L~ L A S1EE 0.3 x
PO~P7. ADDR 0.5 v \Y
CCP
lon High L~V HJ PO~P7 -10  mA
loL Low L~ L &R (VoL £ 0.3V) PO~P7 25 mA
Ta JE PR -40 125 °C
Ty PO IR 125 °C
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5.4 B(CBY B 1R
RNolr—v
B TE() PW (TSSOP) RSV (UQFN) DTU (X2QFN) B
152 |52 1592
Reua B T D~ D B 115.7 123.1 143.4 °CIW
Rescitop) | EEATRADS—2 (L) ~DEEH 46.1 65.0 55.6 °CIW
Ress BEA TR DHAR~ OB 62.0 54.6 81.9 °CIW
Wit BEANS L ~DRHE T A—5 6.0 2.9 1.3 °CIW
Yig BEATRD ST A~ D R T A5 61.4 52.9 81.8 °CIW
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5.5 ERHEN
B R COB RGP (Rl RRR o720 RD)

IRFGA—H TANRME Veer R/AME ARIEE BoOKiE| HAL
Vik ANFAF—K 75T EIE I, =-18mA 1.08V~3.6V -1.2
VPORR WU —F 2 Ve NEE, Vee AYASH wW/AY)) V) =Vce F721% GND, lo=0 0.85 1.0
VPORF /\L'7“—7J’\/ U“Z‘)]\@E\ VCC ﬁﬁ)TﬁKU V| = VCC iflli GND\ IO =0 0.6 0.75 \Y
0.7 x
SDA. SCL 1.08V~3.6V Vee \%
N X
N . ~ . \%
A1, A2, RESET 1.08V~3.6V Vee
SDA, SCL 1.08V~3.6V Oi;‘cz \%
A X
N N ~ N \%
A1, A2, RESET 1.08V~3.6V Vee
1.08 V 0.8
1.65V 14
low = -8mA, CC-XX = 11b
23V 21
3V 2.8
Vou P #—h High LU e v
lon = —2.5mA #5108 CC-XX = 00b, 1.08V 0.75
lon = -5mA LU CC-XX =01b, 165V 14
low = =7.5mA 3108 CC-XX = 10b,
lon = —10mA FL T8 CC-XX = 11b, 23V 21
3V 2.8
1.08 V 0.2
— WX = 1.65V 0.15
P H—L loL = 8mA, CC-XX = 11b v
23V 0.1
3.0V 0.1
VoL Low L~ULH I
loL = 2.5mA LT CC-XX = 00b, 1.08V 0.25
loL = 5mA LT CC-XX = 01b, 1.65V 0.15
P H—k loL = 7.5mA #5108 CC-XX = 10b, \%
loL = 10mA 35578 CC-XX = 11b, 23V 01
3.0V 0.1
] SDA VoL =04V 20
loL Low L~ L I i —— 1.08V~3.6V mA
INT VoL =04V 4
B ) V) = Vgc #7215 GND 1.08V~3.6V +1
I AN —2 ik P R—hk
V=36V oV +1| pA
I AN —2 8 SCL. SDA, RESET |V, = V¢ £721% GND 1.08V~3.6V +1
I AN —2 R ADDR V| = V¢ 721X GND 1.08V~3.6V 1| pA

Copyright © 2025 Texas Instruments Incorporated

BHHIP T 57— P32 (ZE S

Product Folder Links: TCAL6408

CEE DY) FEF

7

English Data Sheet: SCPS277


https://www.ti.com/jp
https://www.ti.com/product/jp/tcal6408?qgpn=tcal6408
https://www.ti.com/jp/lit/pdf/JAJSLX9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLX9C&partnum=TCAL6408
https://www.ti.com/product/jp/tcal6408?qgpn=tcal6408
https://www.ti.com/lit/pdf/SCPS277

13 TEXAS

TCAL6408 INSTRUMENTS
JAJSLX9C — NOVEMBER 2022 — REVISED JANUARY 2025 www.ti.coml/ja-jp
5.5 BRI (FiX)
B B Xt COBEREEFEFAN (FRZELRD7RWERD)
INGRA—H T AN Veer Bo/ME SYEE RORfH| BAC
SDA. RESET = Ve 36V 7 15
P H—k. ADDR = Vcep $/21Z GND. 27V 5 Py
I/0 = A7, fscr = 400kHz, pA
-40°C < To £ 85°C. 10 ikhiiar s —~7 | 199V 4
BEE—I " 1382V 2
(400kHz) SDA. RESET = Ve 36V 7 24
P 78—, ADDR = V¢cp F721% GND, 27V 5 18
/0 = AJJ. fsor = 400kHz, pA
85°C < T £ 125°C, 10 iHtia 7 g 2m— 199V 4 14
7w 1.32V 2 1
SDA. RESET = Ve 36V 34
P H—k. ADDR = Vcep £/21Z GND. 27V 24
110 = A77., fSCL = 1MHz, HA
-40°C < Ty S 85°C. 10 #iHiiz 74— | 198V 8
Icc RS v 132V 12
(lcci + | FrILRFE T %chﬁ_'%z) b
lccp) SDA, RESET = Vg 36V 42
P 7"—h, ADDR = Veep 7213 GND, 27V 30
/0= A, fsoL = TMHz, pA
85°C < T £ 125°C, 10 iHtia 7 (2m— 199V 22
T 132V 16
SCL. SDA. RESET = Vcgr. 36V 15 3
P A"—h, ADDR = V¢cp £721% GND, 27V 1.2 2.0
110 = A77., lo =0. fSCL = OkHz, HA
-40°C < Ty $85°C. 10 fifiiia7 (£ —>7 |19V 06 16
o 1.32V 06 14
AB A F—R
SCL. SDA. RESET = Vcer. 36V 14
P 78—}, ADDR = V¢cp £721Z GND, 27V 10
110 = A 71, |o =0, fSCL = 0kHz, IJA
85°C < T £ 125°C, 10 stz 7 (2m— 199V
T 1.32V
Rpu(i IR LT 74T
pu(int) \/ L P R—h 70 100 140 kQ
Rpdinty | NEBZ /L4 AR
C ATE SCL V| = Ve %7212 GND 1.08V~3.6V 2.5 5| pF
SDA Vio = Vg 721 GND 1.08V~3.6V 6 8
Cio AT e DR & - pF
P R—k Vio = Vg £721% GND 1.08V~3.6V 6 85
(1) % VO I ZHMBTHA 25mA IZHIFR T2 0B AHD E3, CC-XX (X JIBRENREL UAX O EEFELET,
56 91X VJBH
H & COBMERE RN (FHZFBR DN RD)
B/AME  BKfE|  HEAL
RESET
tw Utk 2L AREH 80 ns
trec Uty ME R RER 0 ns
trReseT Uty hETORR 400 ns
P R—h
tpy ENIAHE I AESED P AR—hD /N LAl 30 ns

8 EFHT 571 — N2 (

—

TE AL S D ’iZL) FHEE
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5.T2CNNR YAV IEH
H BRI COB R RPN (Rl Rk o720 D)

H/ME RANME|  HAZ
I2C RR - REF—F B—F
fsal 12C 7wy JE A 100| kHz
toh 12C 71120 High I 4 us
tscl 12C 7av 27 Low I 47 us
tsp 12C 234 278 50 ns
tsds 2C 27V F—% &y T v 7R 250 ns
tsan 12C TN F—& R— /LR 0 ns
tier 12C AHIDEH AN B 1000 ns
tic 12C A SIDSEH R 30 300 ns
toot 12C DSt F A 10pF~400pF /32 300| ns
touf STOP & START [®D 12C /RZD 7Y —HEfH 4.7 Us
tys I2C START 72131 START &fFoat it 4.7 us
toh 12C START F7-135 1 START Geffr—/L K 4 us
tsps I2C STOP k% E 4 s
tvd(data) H5hT —HKEH ?fg;(;zv%ﬁ)b SDA i 3.45 us
SCL Low 75 SDA
tvd(ack) ACK & DH 2T — 25 (H77) Low ~® ACK 3.45 us
55
Cp 12C S ZDFS BePE £ 400| pF
I2C /SR - 77 Rk B—F
fsl 12C 7vry 2 Ak 0 400| kHz
tech 12C 7120 High W 06 us
tsal 12C 7y Low B 1.3 us
tsp 12C A/ A 7 I 50 ns
tsds 2C TN F—4 BT o T 100 ns
tsah 12C S U7V F—4 d—/ LR 0 ns
ticr 12C A DS EAS0 R 20 300 ns
et 12C A St F A 20 x (Ve / 5.5V) 300 s
oo 12C tH A DA FA RS 10pF~400pF /3% 20 x (Vgc / 5.5V) 300| s
touf STOP & START [0 12C 207 ) — ] 1.3 us
tsts 12C START %7213/ 18 START &% & 0.6 us
tsih 12C START 7213/ START Geffh—/L K 0.6 us
tsps I2C STOP &tk & 0.6 s
tvdgata) | FHRNT —H IR icﬁl';c;v?% SDA I 0.9 s
SCL Low 7% SDA
tvd(ack) ACK G- %hT — & RilH] (H77) Low ~® ACK 0.9 us
F5
Co 12C /N ADZ Bt A i 400  pF
I2C /S - B#EE—K TR
fsel 12C a7 K 0 1000 kHz
tsch 12C 720> High FEE] 0.26 us
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5712C/INR 74 XV JTEH (frx)
B BT COBEREERPAN (KFlC Rk 7L BRY)

/M RAME| B
tsal 12C 7vy 27 ® Low HE(H 0.5 us
tsp 12C 2,34 B[] 50 ns
tsds 12C S UT N T4 By N T 7 R 50 ns
tsan 12C ST N F—& R— /LR 0 ns
tier 12C A1 DSE 5 B30 R 120 ns
tios 2C A S D3 H F A 20 x (Vge /5.5V) 120] s
toof 12C i HDH FA S 10pF~550pF /3% 20 x (Vgc / 5.5V) 120| ns
touf STOP & START [0 12C /"2 7Y — 0.5 us
tots 12C START 7213 START &ffoi i 0.26 us
toth 12C START 721318 START 4effh— Lk 0.26 us
tsps I2C STOP etk iE 0.26 s
tvd(data) BT —HKEH i(ig;%\;v%ﬁ)b SDA i 0.45 us

SCL Low 75 SDA
tvd(ack) ACK G0 H 3h7 — 4 Wi (H77) Low ~o ACK 0.45 us
(5822
Cp 12C 2D BEAT 550 pF
58 XA v FJHHE
B R COENMEIR EERITHPN (FFICRRR D72 RD)
IRGA—H kR (AA) e (A7) S/ME REEE SOKfE|  BAL
N ?ggié\:?)%ﬁ@]ﬂ#%ﬂ Rey=47KQ.CL= |50 T | s
t, i{i@ﬁéﬁépﬂé;l\ﬁ*—ﬁﬁﬁﬁ (Reu=47kQ. |go INT 1] us
tov 7 —Z R SCL P AR—h 400| ns
tps AT —% vy b7y 7B P AR—k SCL 0 ns
toh AN T —4 R— /LR IEH] P AR—h SCL 300 ns
tekew_al i%j;?)f)'“_ ;giﬁ;;jﬁ’ﬂ 2= IseL SDA 5 80| ns

10 BHICHT B 71— I o2 (DERCHRI O Sbd) 2045
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5.9 KR
Ta = 25°C (FRZERIR D72\ RY)

30 60
— Veep =36V 55 — Vccp =3.6V
— Veep=3.3V — VCCP =3.3V
25| — Veep=25V 50 [ — Vcep =25V
< — Veep =18V < 45|~ Veep =18V
2 20| — Veer=12V = 40| Veor=12v
= — Veep=1.08V / S — Vcep = 1.08V
e £ 35
3 15 L1 3 30 — |
T: .————_/ _Z
g — — g 25
= — L S
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. HREREBELOBF - FM E— K H 5-2. HREREBE L OB - FM+ E— R
10 22
— Veep =36V — 125°C
9| — Veep=33V 20| __ g5oc
g|— Veer=25V 18| — 25°C
< — Vcep =18V z 16 — _40°C
S 7|— Veer=12V 2
§ 6 — Veep=1.08V / q’i’ 14 /
3 3 12
o o -
> 8 / > 10 7
[=% Q =
Q 4 aQ
> > 8
1%} s 1%}
Q o 6
) /J / = 4 4"’””97
=
e —— =l 2
0 0
40 -25 -10 5 20 35 50 65 80 95 110 125 1 1.4 1.8 22 2.6 3 34 3.6
Temperature (°C) Vcep - Supply Voltage (V)
5-3. R Y NA HEEREBE EORR E] 5-4. HEEREEREESORBRE -FM E— R
41 50
a7 — 125°C 45 — 125°C
— 85°C — 85°C [ — ]
— 25°C 40| — 25°C — ]
’i 33| 40°C z —— _40°C /////
= g 35
= 29 £
2 £ 30 // e
3 * // 3 2 A
>
g 21 = = / /
n 17 '
O = 5 15
£ 13 =~ o
10
9 = 5 ‘
—
5 0
1 1.4 1.8 2.2 2.6 3 34 3.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Vcep - Supply Voltage (V) VoL - Output Low Voltage (V)
5-5. HEEMREEREE L OB - FM+ E— R 5-6. 110 > o EREBNEBELDBMR. Vecp =1.08V
Copyright © 2025 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 1
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5.9 KRB (Frx)
Ta = 25°C (FRlCERIR D72\ RY)

75
70| — 125°C
65| — 85°C — |
60| — 25°C —
< 55] — 40°C — ]
£ 50
€ 45
(0]
5 40 //
Q 35 7
£ 30
(] /
. 25 7
32
15
10
5
0
0 0.1 0.2 0.3 0.4 0.5 0.6

VoL - Output Low Voltage (V)

5-7.110 ¥ O BREBNEBELEDBBMR. Veep =1.2V

200
— 125°C
180 | — gsoc
— 25°C
160
z — -40°C
£ 140
S 120
3 100
X
< 80
(%]
L 60
)
40 /
20
0
0 0.1 0.2 0.3 0.4 0.5 0.6

VoL - Output Low Voltage (V)

5-8. 110 ¥V O B EBNEBELEDBR. Veep = 1.8V

300
275
250
225
200
175
150
125
100
75
50
25
0

125°C
85°C
25°C
-40°C

loL - Sink Current (mA)

0 0.1 0.2 0.3 0.4 0.5 0.6
VoL - Output Low Voltage (V)

59.110 ¥V EBREMNEEBE L DBR. Vecp =2.5V

325

125°C
85°C
25°C
-40°C

w
o
o

NN N
N G N
o o O,

N
o
o

(&)

s oA
o N O N
o O

o

loL - Sink Current (mA)

~
(9]

(<))
o

25 ‘

o

0.1 0.2 0.3 0.4 0.5 0.6
VoL - Output Low Voltage (V)

5-10.1/10 ¥V O BREBNETBE L DBR. Veep = 3.3V

325
300
275
250
225
200
175 Z
150
125

100
//

75
=
50 <

25 i

125°C
85°C
25°C
-40°C

loL - Sink Current (mA)

0 0.1 0.2 0.3 04 0.5 0.6
VoL - Output Low Voltage (V)

5-11.1/0 ’/‘/O'E;ﬁtﬂijlﬁﬁﬁ:t@{% Vccp =3.6V

90
e V(;(;p =1.2V, |OL =10 mA

_ 80— Vcep =33V, loL=10mA
S — Veep=1.2V, lo. =1 mA
% 70| — Veep =33V, lo = 1mA
o
@ 60
- /
B -
S 5 L ——
2 | —
S s L —]
5
o
5 30
3 I ——
5 20 o
>

10

0

40 25 10 5 20 35 50 65 80 95 110 125
Temperature (°C)

5-12. /O {EBFE &R & DBtk

12 BEHICIT 57— 2 (DER BRI Sbd) #5F
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5.9 KRB (Frx)
Ta = 25°C (FRlCERIR D72\ RY)

36 55
— 125°C \ —] — 125°C -
33 = 50
—— 85°C — 85°C L— | —
30| — 25°C = 45— 25°C =
_ 27| — -40°C — 40| — 0°C ]
< <
E 24 E 3 e
§ 2 g 5 a0 o=
5 18 5 /
(@] O 25 e
o 15 © /
8 v g 20
3 12 2 V
@ 7 @ 15 /
° Z
6 10
3 5
4 74
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
Veer - Vo (V) Veep - Vou (V)
5-13.1/10 YV —RABR L HNSBE L DOBERE. 5-14.1/0 YV —X B & W hSBE L DRI,
Vccp =1.08V Vccp =1.2Vv
130 175
120 — 125°C — 125°C
— 85°C — 85°C
110 250 A 10 ___ 25¢
100 | — -40°C — -40°C
< 9 ] < 125
£ 80 £ /
8 70 L § 100
=1 3
O 60 o
2 50 = 3 75
> 3
8 4 % 8 50
30 ,
20 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) Veer - Vo (V)
5-15.1/0 VY —RER L HNBEE & DR, 5-16.1/10 VY — R Eifi & HAREE & DR,
VCCP =1.8V VCCP =2.5V
220 240
— 125°C — 125°C
200f __ g5ec 210| — 85°C
180 | — 25°C — 25°C
. — -40°C __ 180 | — -40°C
Z 160 = z
£ 10 £ 150
g 120 - — g
3 100 3™
§ 80 “Z § 2
3 60 Z 3
60
40 Z
20 ‘ 30
0 0
0 0.1 0.2 0.3 0.4 05 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Veep - Von (V) Veep - Von (V)
5-17.1/0 V—RER L MABEBEE & DMK, 5-18.1/0 YV —REFi &L HABEBEE & DB,
Veep = 3.3V Veep = 3.6V
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5.9 KRB (Frx)
Ta = 25°C (FRlCERIR D72\ RY)

0.14
e VCCP =1.2V, lSOURCE =-10 mA
0.12 — VCCP =3.3V, lSOURCE =-10 mA
-_— VCCP =1.2V, ISOURCE =-1mA
04 — Vcep = 3.3V, Isource = -1 mA
=
T 0.08
3 I ——
' //
% 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 HEELRE & DBBF
14 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2025 Texas Instruments Incorporated
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6 /85 A — & AIEFR

Veal

RL=1kQ

SDA
DUT

C|_= 50 pF

I (see Note A)

SDA LOAD CONFIGURATION

e Three Bytes for Complete #
‘ Device Programming ‘
Stop Start Address] R/IW Data Data Stop
Condition | Condition | Bit7 A‘;‘E'";S coe A‘l’;":ss Bit 0 AiK Bit7| eee | Bito | Condition
(P) (S) sB) | Bt it1 | (LsB) (A) (MSB) wsB) | (P
tscl ‘ ‘ ‘ ‘ tsch
‘ ‘ ——— 0.7 - Vgc
scL | L } } M
.
|t - | | e
t; \
tbufH } icf 4= l |t ¥ M tdata
L
| [ | * T\
SDA \
S | A N
|
tics — P ‘“7 ‘ *‘ f ticr } ‘ »4 [ tsgn
tsth —1€4 tsgs P Repeat
Start
Start or "
Repeat Condition Condition
Start
Condition
VOLTAGE WAVEFORMS

BYTE DESCRIPTION
1 I2C address
2,3 P-port data

A CLICIETu—T LB RO B G ENET, tocf 1%, 10pF £7-1F 400pF & C, THIESHET,
B. T RTOANIL, L TFOREEF Y=k — 2B S £ PRR S 10MHz, Zo = 500, t/t; < 30ns,
C. TRTOATA—FEWEN, TRTCOF AL RCHEHTESDI TIEBHVEE A,

B 6-1.12C A >4 — 7 =4 ADATH B & BERK

Copyright © 2025 Texas Instruments Incorporated BHEHI BT 37— w2 (DB RSB ep) &35 15
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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]

Lr '
Data \ |
|I)r':’trc: \ N\ / Address X Data 1 j{ i Data 2
|
0.7 xVee
0.3 x VCCI
0-5 X vccl
View A-A View B-B
A CLITiIYm—T7 LIRHOBRENEGENET,
B. T XTOAINL LLTFORMEEZFF OV =R — 0 BAHEENET :PRR £ 10MHz, Zg = 50Q. t/t; £ 30ns,
C. FTRCOSNTAFLEIN, FT_COF  ARHEATEBDI THHIEE A,
6-2. |V AH AR ES L BRI
16 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated
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Pn 500 Q
C_ =50 pF
I (see Note A) 5000
P-PORT LOAD CONFIGURATION
—— 0.7xV
SCL PO A P3 ccP
‘ —— 0.3 X Vcc|
‘ Target
‘ ACK
o \__A /
T
toy
‘ ‘ (see Note B)
- N
[
Last Stable Bit
Unstable
Data
WRITE MODE (R/W = 0)
SCL
Pn
READ MODE (R/W = 1)
A CLitiETr—7 iR EoFENEENET,
B. tp 1%, SCL T 0.7 x Ve 7°5 50% o 1/O (On) Hi £ CRIESLET,
C. TRTOANZL, LLFNOFHEEFF OV 2R — 2004 S I E7 :PRR £ 10MHz, Zg = 50Q. t/t; £ 30ns,
D. HIE—EC 1 ST ORESI, MIET DN 1 FIERLET,
E. TRTONRIA—ZEHEN, TRTOT NARITHEHA TESLDIT TIEHVER A,
B6-3.P R— FOAREBIBELUS A X 2 /iR
Copyright © 2025 Texas Instruments Incorporated BHEHI BT 37— w2 (DB RSB ap) #2F 1T
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Veel

R =

DUT

SCL

1kQ

DUT

Pn

500 O

C, = 50 pF
I (see Note A)

SDA LOAD CONFIGURATION

Start

l C, =50 pF

® ® 2xVeep
I (see Note A) % s000

P-PORT LOAD CONFIGURATION

/ ACK or Read Cycle

)
SDA \ :
__/__________«_ _______ L _____ X 0.3 Vgg

RESET

Pn

moow»

| D) | |
| » | tResET |
| 5 |
’l __I ——————————————————— ———— Veal’2 |
tge o O
tw |
( | |
) l
IL—' Veep/2 |
« |
>5 |

CL T r—T7 LR ROFENEENET,
FTARTOANE, L FORHEZ RSP = 1L —Z b e S ET : PRR £ 10MHz, Zg = 50Q. t/t; < 30ns,
A= 1 ST ORESIL, WET DN 1 BREBLET,
/O 1 FATIEL THE RS ILE T,
FTARTCONRFGA=ZLEIG, T X TCOTAAAITEN TEDDIF TEHVEE A,

!¢tRESET’|

6-4. Uty FETREREXVEERRE

18 BRHCET 71— o2 (ZE RSB EPE) 255
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7 SH4HEREA
71 =

TCAL6408 i, JEWVEIR BT 2D EIE AN L TWVET, %@m’) FRAAT 2C TR O T ek
PLDALH =T A ANRAREL 72D FBIRL ~JLDMEL 2 A7 HEE ORI ES, Ty O EREEN
K TFLTWS—J T, LED 728 —# PCB il IR L THWEEDE /ﬁ%z\%kbia“@“

Veol B3 12C SAOEWE/ 5720 SCL, SDA, RESET B AZHE SN2 VT v 7 HRETIE Vo) TR T 202

MHVET, INT HAIZITA =7 RLAUEEDRHY, 77V r—a sl T, Veep E/elES Vel SOHNERTINT

TERAPBETT, Veep EVIE P BA—b~DOFEJRELRVET, WD P R—NTHRT AT v TGS

TWHHE ., Fid, WINao P R—RT LED 2ABEISHTWD5EE . PO-P7 ICHRi Sz 1 DEITEE O

F7213 LED 13, Veep TR T DM BERHVES, 7 /AZAD P AR—he HHEL TR T 5L, LED ZEEERE) 4 572
(ZHK 25mA £TY 7 TEET D, IBMOAMBIETUSL D EFR AR T D04 ERHET,

TCAL6B408 DT VX)LV a7 X 8 EvhDT —H LUAXTHERIN TR, ZNHDL PV AXEfE->Ta—H —{ /0 R
—hOEERRECTEET, BRBANR, T3 7 27 Uy MERHLOEZIZ, I/0 iﬂﬁkbf%ﬁkéhi# 7
72L. Configuration L VAKX EZIATZLIZED VAT A avba—F13 110 Z AN EIH I OELLIZHIER TS
ZENABETT , EANFERITHE NI OT —21F, i THAN B = LIURFETZTH IR —b LU RKI RSN E
T, AJIAR—b LUAZORMEL, NS, VA CREZTEE T, VAT A arhma—J 33T X TOL U AX & FHi A 0L
HIENTEET, IHIT, TCAL6408 1ZiX, /0 AR —hD i bIZF b L7z Agile I/0 BRENHEH STV ET, Agile /0
BREELL AKX, 70l T A RHE7e I BRENSR AL, 7' T AR REZ e T N Ty TP E T N AT ARG, T T Rl REAR
AT, AT A[RETRBNVIA T BIIA TR AT —H A LAY IOl T ARG A —T v R A3 7 a7 Vi
WEENTHET, TNHDOREL P AX IO FHNEN [ L9572, 110 1ZifbSi, 2—F —XHEE ), AL —
R, EMI 728 DR EH A S b TCEAD IRV ET,

?“/meﬂﬁﬁﬁ%%’* ZIE. AR —ROREENRE( LT B7= N INT BV CRAETAEALNBHVET, T A RET T
FVROIRFEIZY By b 2I121E, Y7 b =T Ukyh a<U RERE T, FET A AOERE —EY)> TR —F
v UEybE{TWET, ADDR N—KRu =7 BL XTIV TRLUA B i3 528T, 2 20 TCALG408 T /3 A A%
U 12PC SR A ENTEET,

TCAL6408 DA —7"> RLAVEAZ (INT) 1%, W o APREEDS %535 Input Port L 24 DR RE & 5
RO BICT V747105 T o AJPIREEREALLT- 2% AT A a2 ha—F R 7D S ET, INT B,
Tty DEIIAII AN T HZENTEET, ZOTA L TEWIARME ZZEETHILIZED ., TAALAF 12C
AZTHEELRS T VE—F 0O R—MIZIET —ZBHEEINET oty @M AN TEET, TD=H, &
VINIRE—IF N FRA AL THSRETE T,

/XTA avha—F0%, XALTUNEIIZEOMOREY ZREENRAELTZIGE AT 4vF— LUAXET 74 /VME
12Uty ke, RESET ASIE L% Low (27 —h 4424 C. 12C/SMBuUs XT~% < AL TEET,

1 KDON—K77 v (ADDR) #3454, [EHE 12C TRLAZ T/ I AL TERTHILNTE, 2 DDF /AR
TR [2C /S2%° SMBus #4452 LN TEET,

Copyright © 2025 Texas Instruments Incorporated BB F BT o — N2 (:‘jfe,‘ﬁ OB ‘é\iﬁﬂ‘) B 19
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72#ETOY IR

f> PO-P7

INT - Interrupt Logic ——
ADDR l
SCL < L
Input 12C Bus Shift 8 Bits 1o
. N Filter Control Register Port
SDA «
4
A
Write Pulse
VCC\
RESET Read Pulse
V. Power-On
cep Reset
GND —4D
7-3 -3
K 71. REE (IERTE)
Datafrom — Output Port
Shift Register  Configuration Register Data
Register Veer
Data from D Q .—Do—‘ :T} Q1
Shift Register ]
) FF
Write
Configuraton—{ck Q}— “HD Q
Pulse | PO to P7
FF Q2 -\ ESD
Write Pulse cK A E{;’;‘?m”
Output Port Vss
Register
D Q A\ Input Port
,l ) [ Register Data
FF
Read Pul v CK \
CCP Interrupt —_
}ﬂ Input Port @“ Maskp T toINT
© Register
Pull-Up/Pull-Down 100 kQ
Control
i J
D Q
Input Latch
Register } Latch
Data from
Shift Register D Q Read Puls EN
FF Input Port
Write Input CK Polarity Inversion Latch
Latch Pulse Register
Data from D Q
Shift Register
FF
Write Polarity
Pulse CK

A, EBEAVELITVEY MR TRTOL VRN T 74V MEICRVET,

7-2. PO 105 P7 DB FRED

20 BRHIHT ST — PN 2 (ZE RSB G PE) G
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7.3 BRBESREA
7.3.1 EEZM

# 7-1 12, TCALB408 THHE—FEHD 12C /32 (Vog)) & P H—h (Veep) DT R COBRETL L 47 a0
WHABDEERLET,

x71. BEEH
Ve (PC =2 kr—5 0 SDA BXLTF SCL) Vcep (P #—F)
(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
3.3 2.5
3.3 3.3

7.3.21/0 Fi— F

/0 AT EL TSN TV AIEES . FET Q1 & Q2 13471240 (B27ar 7.2 2BM), @A —F AN N2V
pESVET, ANEET, EREELDEV, K 3.6V T EAIELIENTEET,

/O N I ELTHE SN TWAEE . Q1 £7213 Q2 I IR —F LY REDIRFEICIE L TAR— T /U0 ET, 20
BAE N0 B EEFRFEIEL GND OfIEA L E—F L ZADOSANHOET, 0D 110 B AZHIIMESN AN EREE 1T, @
UNZENMESEAT-DITHEREL ~ LA B2 NI T AN ENRHVE T,

7.3.3 BTG T BE B

HIBRENSRE L A 23 5&, GPIO OBREIL ~L A HIfEI 352 L3 TEE T, 4 GPIO I, 4 O E L ~L
DWT I 1 DIHNHER CTEE T, ZNODOE Y Tl I8 T 5201080, 22— — (IR T T ARE T O
/O /Xy REBREN DT 7 40— 1 5% R LET, [} 7-3 12, HAEBEOMIEXEZRLUET, Sy ROEMEL, fkL A
2 IR —boT —% M RENREL O AX DL T ET, HABREIEL A By e 01b I mr T 4895
L 2O0ODT T —DIRT 7T 471220, BITERENEE 1% 50% (K FLE9,
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i

PMOS_ENO
Veer
PMOS_ENT E I*'T}
Current Control — PMOS_EN[3:0] .
) —— Decoder =
Register —|t
L NMOS_ENJ[3:0] o
PMOS_EN2 [
—
) ) =
Configuration | —
Register
PMOS_EN3
PO to P7
Output Port
Register
—
NMOS_EN3 125
—
L [
—
_Z> ? [
NMOS_EN2 I =

|

NMOS_EN1

i

NMOS_ENO

& 7-3. HABROHREER

HIBREh SRR EE I, DOV DABRIC Y — VB A S AES £ 3, BIRBEIRE V& T IFHE, FAETDHVAT L
AREWSTZENTEET, 2O —ZERITEIRE GND o7y — DAL H 7520 AR LTI, /AR (—EI
B SHETR, ZUTEBED KERRIEAAYF 7 J4X (SSN)) ZERLET, SFD. FEHIC Lo %200
RHET TR JAREEIRIARDIFALE T, ) BRENSR L & H ) BREN R L 2 A X Tl 528128y, o —HF —
WA DES LA BN A2 872K . SSN DRIEZ K+ 52N T&EET,

7.3.4 ZYAZHH (INT)

FIIABFERE N~ A7 STV RWES | AJJE—RTOR—FAN DT NTONE LR 2y P EFL B TRy
VLo TRIAB B ERSNET ty BB T 2L INT FHEAEDRET, BIARERKIL, A—h 0T
—IBIEOREIRENIZEE | FITRIALZ LR L TR — DT — 2R G Bb e &) ey baSnET, Uty
NI, BEAHYE—REFZ SCLAR H DN LTy O%DT 7 /Yy (ACK) By b THALET, ACK Z7ry 7 /31
AR AT HEIIAINT, 2O/ VAP EIAB N By hENDT0 , Kebid (FIEIEF L) ZEnbE
o Uy MRIZ IO OB EILA RIS, INT LL TR EShET,

DTS AAL DRI COFBIDLCEZALIL, FIAAE I B EE A, F2, ) ELOlRESZE Y Y EIDIA
BEFESEHILITHYER A, 1O EHAND ANETTBE, ELORER AN K I LIRZOPEE T LI
VO, o CEIDIARIRAET B TR B ET,

INT l_lujjjﬁij"*‘7o:/ RUAUREEDRHY , 77V —a AR U T, Veep £721E Voo ~DIMT T VT > T HREUA
ZCY, INT OF T o7 HEUL, BIVIATMGRE L IELT DT S AAD BRI T DU ENHVET,

7.3.5 Ut w FAJ] (RESET)

RESET A&7 % —FL T, Veep BIRZENEL ~UITIRFF LD VAT DAL 52 TEET, Vv
FITIE, tw O/ INREE O], RESET B> % Low IZfRFFLE 3, TCAL6408 DL AX L [2C/ISMBus DAT —h+~
%, RESET 7% Low (0) 12725k, 77 4/VNRRBIZEESLE T, RESET 7% High (1) 127258, P R—kd 1/0 L
UL FlolFar b —F 2L CEE CTEES, 777 7 BMER S0 IGE . 2O AJIZIE Vg
~OTNT TRV EETY, RESET M A GI0E 2 &b e, Input Port L U A413 GPIO B OIRTEA Kk LT
HHShET,
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7.3.6 Y7, 7 Uty FEUHL

VIR =T Uy ERHUIL, 12C N2 EDarha—I0hbREESN5a~< R T, ZOa< 2 RICkHEL TWD T R_TO
FONA KL CEBFEHRABOT 7 4 /L NRRBIZU By M5 08 R A2 H LU ET, JE S BICHERESE 5720121, 12C
INADEREZ AN T, ZONRRIZT RAAR S LIRS TRV IREEIZT AL ERHDET,

V7 =T Uy MNERH UL, LFTOFIECTERSINET,

1. 12C "2 @ ha—F7% START §b5 %5 £,

2. HEATATRLRIL, PRIFELRDERT L 2—/Ld 12C /3Z 7RL-A10000 0000 T, RIW EYMNE 0 Iy RLE
7, EEEND/3A BT, 0x00 T,

3. BRI a— W BEEE VR —RL T DT _XTOTSA AT, ACK Z4ELET, RIW E v hAs 1 (FEAHL) Iy
rENTWBRD, T34 AL NACK 21X ELET,

4, PERI)N a—)L TRLART 7 VoD EN5E, arha—F1% 0x06 IZELWTF —H D 1 SAMDBEFEELET, 7
— X NANMBDIEDZE . T SARET 7 /002U, Uy hLET, 1 DXL Z WA IR EEESNTSHA .
2 FKHLABEDO SANIT 700V ENT, TS AT LWL T 12C Ay —T 2 EH L £,

5. T—%(0x06) ® 1 "ARREFEEINDE, A bma—FIV 7 =T Vbvh — U A& T IE 572912 STOP
MR EELET, AT AL T IR START SE2 AL Uy MIFEITENEE A,

FROFINENT RTET T5L. TAAAAIV Y FEITLET, ZHUSID, TR TOLIRAZEIIZ) T S, BEIRE
ANEEOT 7 3V MEIZEVET,

7.4 TINA ADEEEE— K
7.41/¥0—F> Uty ;

Veep (& (OV~) ZEIINT 5L, BIREL N Vpor IZEETHET, WEO/ XU —F> Vv M2k TCAL6408 iE
Uy MREEICIRF SN E T, 2ol Uy MRRBIIERRSIL, TCAL6408 DL 2% L 12C/SMBuUs D AT —h <~
IZENENDOT 7 AV NREEIZHIE b S E T, T =Tk vk ATV EITIIE, ZDH T Veep & Vpore ARl lZ T
T s, BOEMEEEECRITLERHET,

7.57AQ55200
7.51PC £>8—2114 X

BT 12C SR, S UT L Zmy7 (SCL) FA L UT L F—4 (SDA) 1> TR SN E T, T A 2D H BRI
Bt T 0LXT, MG OTAL TN T TR CIEOBRICER T oML ERHVET, 7 —FEEE T, RANREY
—REE TRV EEZO ARG TEET,

avha—I%. START &2 42T AL T, ZOFT AL ARLED 12C 5@ Z2 2L ET ., START £&/4:21%. SCL AR
High ®L&i2, SDA AJ) [ 17173 High 205 Low ([Z#EB 2248 T (X 7-4 25 ), START K{EDOH%, 732D
TRUA RAIREESNET, &L, T —2Fme vk (RIW) & ik EALE v (MSB) AR E SN ET,

BT RUA NANEZAZTHE, ZOT 3A AL, ACK Bhd D7y /)L A High O&X(Z SDA AT | 1%
Low (2925727 /Uvy (ACK) TIRELET, X—F vk T AL ADT R AN 1% START Seftf:& STOP SfFD T4
F3AZEITTEEEA,

2C NZATIE, Krayy 2L AZADORIT 1 DDOF —F B OB BEEESILET, SDA G4 OF —F %, 7avVE#H o
High S ZFIZEL TWDSBENRHYET, 2O ETTF —% I n BT 5L, flflla~<F (START %721
STOP) LL TR END T2 T (X 7-5 22 1R),

arhr—703 STOP &4 EL £, STOP &ff:&1%. SCL AJ)7A% High @EEIZ SDA AJ) [ 17175 Low 735
High |2 3224 T (M 7-4 22 H),

START Z&ff:& STOP M DIZ, NIV AIvHNBL Y —NMEE DO DT —H WAL TEET, 8 B D%
NARDHEIZ 1 ©D ACK B & £9, LI — 3708 ACK B bR E RIS, hT7AIv XX SDA A % il
TAVENHET, 77 VT %ITHIT /SA AL, ACK BIHED a7 F#2S High 7SV AD L& SDA TA L N TEL
T Low Z#ERF TEAL912. ACK 711y »OULADIE SDA FA L T NE 7T HMENHYET (K 7-6 2B M), ¥
—ZIRDLY = RN TRL AR EESNTODIEA | H AN ZE L% ACK AR T2 ENH ET, FkIC, =
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Y= =T Y MDRT A ZINDZAR LIS A D% IZ ACK Z LR D LB HV £, WU REIEDTZD I
L By My TR AR — VR O S AT T T M E DV T

DRI —FDOL L — N et DS MRS S ay I STt T2 /Uy (NACK) &A1, 7 —
BORET % —7 Y NDNT Ay AL ET, 2 ha—J7DL 3 — 3%, SDA 71 % High IZfRFFTH52E T
EATWET, ZO8H ., 2 ha—70 STOP £MUFA A CEDLLIIC, NIV AIvHIT —H FA L ZfRILT D EERHY
F7

Start Condition Stop Condition

B 7-4. START &4 & STOP &N EHE

SDA / x \

SCL

Data Line |Change

K 7-5. Evw MEX

Data Output o
by Transmitter / X

NACK

Data Output
by Receiver

Sa

ACK

SCL From
Controller 1 2 8 9
: i
Start Clock Pulse for
Condition Acknowledgment

7-6. 2C NADT L/ )y

RI2AVF—T A ADEE

. Evb
ar iy
7 (MSB) 6 5 4 3 2 1 0 (LSB)
FRAAD 12C TRL A L H L L L L ADDR RW
0 F—4 12 p7 P6 P5 P4 P3 P2 P1 PO
24 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2025 Texas Instruments Incorporated
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76 LRI TS
7.61 FNAL R 7 FLX
7-7 \Z. TCAL6408 DT RL A% RLET,

Device Address

T T T T T IADI —
|0I1I0I0I0I0IDRIR/W|

Fixed
xe Programmable

7-7. TCAL6408 D7 KL X

R73.7RULRAERE

ADDR 12C SRDEF—HhDTRL A
L 32 (10 i), 20 (16 i)
H 33 (10 1), 21 (16 i)

B—F I MDT RLADR R DE Y M LD, FATTHBIE (A0 ST BXIAL) WERSNET, High (1) 28T
BLEFHLIOBIE, Low (0) &8T5 LHZALBIEL RV ET,

7.6.2 L R ETT R /N1 A

TRUVANRARDT 7 VP BRINT o8, AR avia—J13a~x R S aEELET, 2031 TCAL6408 Dl
L DAANRAFSNE T, ZDOT —F SAMD L 2 By ME, EEZTONEL AL (AT, 1) PERCER, F7-
VIR ) SR TWES, B b 6 L~ R ASARD T 4 By ME, 7S A ADYLEIERE (Agile 10) Zf5 3 720 1TH]
HEDETERSNET, a7 F AN FEFZALEERICORREFESNET,

LAV RRRESNDE TRVARESNIZL D AZT, LI~ R ASARRRESNDET, Bt BIcE->T
TR AR SVE S, IR AR, N—FU =7 Uty b, £33V 7 =7 Uy MRS, fli#IL O 2AZIT 7 40

FC 00Oh ([ZRRESILET,
B7 [B6 | B5 | B4 | B3| B2 | B1| BO
B78. HELRY Ev b
R7-4.AIVENA b
B7 | B6 | B5 *‘Jﬁ‘;‘ﬂ"i: 4 B2 | B1 | BO :iTGFfé;4F dad 7= @%ﬁfﬁﬁrﬁ
0 0 0 0 0 0 0 0 00 ASE—K INRANDFEHED XXXX XXXX
ol olololo| o] o] 01 i — ’Egj@@? 111 1111
ol olololo]ol|1]o0 02 FE ’Uf'\%fjﬁﬁfx 0000 0000
ol ool o] oo 1|1 03 Hipk ’Egjﬁf‘ 111 1111
ol 1] o] o]o|lolo]o 40 1 BB EE O ’E;gfﬁﬁ 111 1111
ol 1] ool o] o] o] 1 41 Hi BB AR 1 ’mggi@fy 111 1111
o1 ]ololo]o]|1]o0 42 ANToF LIRS ’ﬂ%ﬁ%ﬁf 0000 0000
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RT7-4. AT B NA b (FeXx)

B7 | B6 | B5 *’Jﬁﬂ;“/?‘i: 4 B2 | B1 | BO :?(\1/:5&;% dad 7= @ﬁi—fﬁfﬁ?ﬁ
o | 1o |o oo 1] 1 43 TITIT TR AR ANPEIR | 0000 0000
ol 1] o0olo|o|1]o0]o 44 77 ”7’7:;;;5”7‘/@)3 /;ﬁ%gf 111 1111
ol 1] ool o] 1] o] 1 45 EDATv RS LAY ’Eéﬁﬁfﬁ 1111 1111
o | 1] 0o ] o 1] 1o 46 BRI AT — A LU AN | SANDFEZIRD | 0000 0000
ol 1 oo 1| 1] 1|1 4F HA 7 — L 2 ’;flij%ff 0000 0000

7.6.3 L Xz DgiEq

Input Port L' A% (LY AX 0) IZ1F, EVDERRL P AXIZE > TANEH IO ELLIZERSIN T EIRRZL,

NIASTRBuY vy LUV BEESILE T, Input Port L A TG ARV BT, 2OV VAXZEZALELT
/)'@E\ WEIIHVEE v, T 7 AVME (X) (X ST TSNS 7 L UZ s TR EDVET, St A EIED T
(2, EXIABBRENEZ I, TRERIFRC, KIT Input Port L AR NT 72 ASNDHZ L% 12C TRA AIZi@ M 5=
~ R ASAMRESNET,

75 VR4 0 (Input Port LR %)

Evh -7 -6 -5 I-4 -3 I-2 I-1

F7H/Vh X X X X X X X

Output Port L U AK (L AZ 1) 1Z1E, fERRL DAX TH T EL TERSNTWVDAE VL H TV Y v Y LUV RE
NET, ZOLYPREOE Y MEIZ, ANELTEBRSN-E TR EL 5.2 T8, IS, ZOLIRZNSFH AL
7B, FEEROE U OfETIE7RL, @ RAHIEL T s 7D /7 Ty 7T OB RS IVET
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£76. R4 1 (Output Port L2 R#%)

Evh O-7 0-6 O-5 0-4 0-3 0-2 0O-1 0-0
FI IV 1 1 1 1 1 1 1 1

Polarity Inversion L' 2% (L 2% 2) 1, Configuration LY A% T AL CERESNIZE L DRt E [R5 ZEM
TEET, ZOLVASOEYMISRESNDE (MIEHEAL), MIET2H—b E ORPEERIEL ET, ZOLYASO
YRz TENLHE (1012FZATe), KIS T DR —h B OO RS Ed,
&K 7-7. LR 2 (Polarity Inversion LV 22 %)
Evh P-7 P-6 P-5 P-4 P-3 P-2 P-1 P-0
FIHR 0 0 0 0 0 0 0 0

Configuration L2 2% (LY 2% 3) 1X, 110 B D TiaAREMRLET, ZOLPAZOE Y 1 ITRETDE, T
A=k ENIEmA L= AR IRTANREFE S ANEL TAX—=T MR ET, ZOL P AZDE YN 0127795
&L RIET AR —F AT I EL T R—T U0 ET,

& 7-8. L R# 3 (Configuration PR %)
Evh C-7 C-6 C-5 C-4 C-3 C-2 C-1 C-0
F7 Nk 1 1 1 1 1 1 1 1

H S ERENIREL 22 1% . P AR—hd GPIO /Ny 7 7D H HEREIL ~ L& HIEILET, & GPIO IE. 2 DDLU AXDH
ey b AL T, BEEOHERL -~ WL T 5283 TEE T, 72T, A—h PO7 (ILYRF 41 (B
k7 BEV6) THIEZIL, A—F P06 IZL-T A% 41 (Evh 5 BEW 4) THIEZ L, LT HFEIERTT, GPIO D HY /5K
L ~LE, 00b = 0.25x OEXENFEEE, 01b = 0.5x DOBRENFHE . 10b = 0.75x OBREYFHE, 11b = 5EEBFXE) IR DORE
HEFES Ix Ic7ar 7080 %7,

£ 79. LY R 40 LU 41 (Output Drive Strength L2 %)

EY cc3 | cc3 | cc2 | cc2 | cc1 | cc1 | cco | cco
FIHk 1 1 1 1 1 1 1 1

Eoh cc7 | cc7 | cc6 | cce | cc5 | ccs5 | cca | cc4
FIFNb 1 1 1 1 1 1 1 1

Input Latch LY AZ 1% P AR —bh®D GPIO B> D AN 7o FREEZ AR —T )V | T 48— MZLET, ZOVTVAHZIX,
EVNATIR =L TSI T DG B IO AR T, Input Latch L2 B2y 0 DEE | (ST HAE Y
DIRBEITT v F SHNER o KIETHANE L OREREAT DL, FIVIABRNEELET, AL VAZOFRAHLE
118, BIVIARIIZV T ENET, ANBEYIOaYy ZREIZR > ThHH, AR —K LUAZZFEA T L, FI0IAZ
1I7VT7SET,

Input Latch L'2% vk 1 [Ty hEhbde, sHsT2AE L ORER Ty FSET, AJPREENZLT 58, F
VIABZDBFEAL, ATy IENRATIR—R LYUAZ (LU AZ 0 BLO 1) OxbEE Yy Mor—REhvEd, AFR—h
LI RB ZR AT e BIVIAZIIZV T ENET, 72720 AR —F LORZEFRA M T RIS, AR RNeouayyy
REBICRDE, BIARIZVTENT . ASIR—F LORZOFGT HE Y ML, BIVIABRBBIRES =02y ZE DM
FranEd,

Teez X P4 ATIR ey y 7 0 REEIZHY, Zhrbryyr 1 IREBISER LT, FURY Y2 0 IREEIZESE ., Input
Port LY AZIZDZEALE IR T, FIVIABBAERSNET (FAZSILTWORWGR), Input Port 0 LY 2% THi A HY
MNIEITENDE, BIAIRIZ T Ed, FIVLAETEIL LT Aoz b B 72 X3, Input Port LU AXDE K 4 1%
MZHAHLET, AJJHR—F LYRZOE YN 4 OROFEHHUAEIL, ZOREETI0JIZRET,

T FENTORWANET v F SN AT OIRRENRIRHZEIEDY | ENNHIEDIRIEIZR DL FIVIATMIT 774
TOEEERVES, ANV VA EZTH T L, Ty F SN AT DIREEALD B BS I, BIVIALS 2T SHvE
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T AT F LIOAEZN T F SN RER STy TF SN TORVERIZE bAE . AT1Oaly ZERTTOIREEBIZRS
HAIT T BRIV T ENET,

AN BT FENTZATIINET T EN TV ATNITE DD L, Input Port L AX B0 F A LI, BIEDR
—h vl LUVBKBENET, AU BT TSN TORWATINLT T EINTZANICEDDE, A)‘Jlx/x&
PHDFHAHUIZIZT v T Snfza vy LoV S vE T,

£ 7-10. L R4 42 (Input Latch L2 X %)
vk L7 L-6 L5 L-4 L3 L-2 L1 L-0
FIHE 0 0 0 0 0 0 0 0

Pull-Up/Pull-Down Enable L 2% %l fl+5L. GPIO L DT NVT v 7 | FAE I ARGEAR—T N | T4 —T
JNZTHIENTEET, BEvbhaury s 112evh T8 TAT YT | AT ARGUERIRT HZENTEET, Evh
wrYyr 012ty 58, GPIO BV T NT v | TAE T ARBIN UK SIVE T, GPIO Z#H 1L TR T 5
&L HPUET =T 2720 £, Pull-Up/Pull-Down Selection L U AX &3 5L, 7T v 7 I E- 37 2w
VERBLOWT N ERIRT D2 ENTEET,
& 7-11. 2 X # 43 (Pull-Up/Pull-Down Enable L2 X #)

vk PE7 | PE6 | PE5 | PE4 | PE3 | PE2 | PE-1 | PE-0

FIHb 0 0 0 0 0 0 0 0

Pull-Up/Pull-Down Selection L 2Z %4 5& ZNENDLIAZ Ey a7 ur I 535281280, % GPIO @
TNT TR TN E T AP T DN TEET, vzl ys 112y hT 58, 20 GPIO EAZX LT
100kQ OFNT v TRPIINBIREINE T, Evbaayy7 01y 58, FD GPIO E 2% LT 100kQ O /LA
CHPIONBIRENE T, LUARX A3 HEA L CINT o7 | TAE I ANEREE T 42— T ST HE ZHHDL YU AKC
FEXIALEITH>TH GPIO B ANCEEIIHEE A,

£ 712. L2 R4 44 (Pull-Up/Pull-Down Selection L X %)
Evh PUD-7 | PUD-6 | PUD-5 | PUD-4 | PUD-3 | PUD-2 | PUD-1 | PUD-0

YaZsviay 1 1 1 1 1 1 1 1

BIRA BRI, Interrupt Mask L VAZ LT 74N hDryy s 1 128y hSiL, AT AOREIRF XEIIARITT &
— T IRV ET, BIVIABZA X —T T DT, T D7 A7 Evbharyy7 012ty LET,

ATPIRRENZEALL . Interrupt Mask L AZ Dt EE Y RS 1127258 | BIIAIEI Y AZSHL, FIVIABRE LT —h&
NEREA, BVIAARTAT LIAZDOXIGE YIS 0 12y haSnde, BI0AHLE BT —hSIVET,

ANTTIRIENZEALL, ZOFEFLL CTEIIAR N~ ATSNDHE, Interrupt Mask L AKX B b 0 (kY52 81280,
FNIAZRE L BT —hEE T, B TT TIZEIIAZ DY — A2/ 5 TWAB AN DOEIIAIZ~ AT B 1128y
rEBE AR E L OT —NMIfRERSIET,

£ 713. LI R4 45 (Interrupt Mask L2 X %)
Evh M-7 M-6 M-5 M-4 M-3 M-2 M-1 M-0
FIHVh 1 1 1 1 1 1 1 1

Interrupt Status L 2& %, BIVIABRD Y — A&7k A4 5720128 T 25 ARV EHL 24T, AU EY
97 1 OYE T HANEAIEIALRDY —ATHLILERLTWET, BPv 7 0 DA AT ATEIVIA AL
DY —=ATIERNZEZRLTOET, Interrupt Status L AZORE v RS 1 128y hENDE (vAZ7END), EVA
AT —HA EyMNIaYy7 0 IZRVET,

F 7-14. L2 R # 46 (Interrupt Status LV X %)
] Bk \ S7 \ 56 \ S5 \ S-4 \ S-3 \ S-2 \ S-1 \ S0 \
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£ 7-14. L R ¥ 46 (Interrupt Status LR %) (fiX)

[ roem | 0 [0 [0 | o [ o [ o | o | o]

Output Port Configuration LY A %, IR—hENL CTT o a Wt —7 0 RLAv A BN EEIN TEEd, oy
w7 01y h 28 110 27y a7 NV ELUTHERLET (Q1 BLO Q2 IZT7 774712720 E T, K 7-2 22 ), vy
w7 1By 10 A —7 0 RUAELUTHERRLET (Q1 IZT7 08 —7 1, Q2777 47), Fic, #ilEa~
R v —%4 A%, Configuration L' A% (03) THR—hk EL a2 EL TRy NI DRIC, 2OV VAKX (4F) 27075
THIETT,

K715 VP RY 4F (HAhR— MBREL PR ¥9)
Evh TR B ODEN-0
FTAh o [ o [ o [ o [ o [ o | o 0

7.64/NX fS 202 53>
F—2F, EEXALBIOFELBDa< L RE# LT, 2 ha—F¢ TCALB408 D TSN E T,
7.6.41 BX5A%

TCAL6408 (27 —#&%(ETDITIE, T/AAR TRLAZEEL T, ik FZE Yk (LSB) 20y 0 ICky L ET (7
SRAZ FTRLRIZONTIE, [/ 7-7 2B ), TRLADBICa<U N AANBEESH, av R SARDBLDT — 2%
ZETHLUAFERELE T, 1 BIOEBZIALTEEINDGT — SAMUZHIBRIZH D EE A,

SCL 123\ /4 /5 6\ 7\ /8\ 9 ce e ‘
Target Address ‘ Command Byte ‘ Data to Port 0 ‘ Data to Port 1 \
/ AD } / T T T T T T T } / T T T T T T T L / T T T T T T T ‘
spa [s|of1]ofo]ofo[BR]o|/A[0o 0 0 o 0 o 1 oflafo7 =~ patao = oollaft7 " Datatr | 10lp|P]
T F 5 B
Start Condition R/W \Acknowledge \Acknowledge ‘Acknowledge Stop
‘From Target ‘From Target From Target ‘ Condition
Write to Port % % | l‘_\
| | | 1
Data Out from Port 0 { { { X \
\
; ; e *
|
Data Out from Port 1 \ \ \ Data Valid | ‘
| | | oo
79. HAR— bk LOREIANDEEAH
ScL 1234\ /5\Je\ 78y ol 1\ 2\ /3 4\ /5 e\ J7\ J8Lyo\J1\ 2\ J3\ J4 L7812 /3 J4LJ5S e e o
Target Address ‘ Command Byte ‘ Data to Register ‘ Data to Register
AD ‘ T T T T T T T ‘ 1 T T T T T T ‘ 1 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 [sB Data tsefa|p|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L K = 7
Start Condition RW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop
From Target From Target From Target Condition

7-10. B L PR ANDEERAH

7.6.4.2 Bi MY

N b= RN, BYv7 0128y L7z LSB Z{IMIL7z TCAL6408 DT KL A% E(ETH2MENRHVET (7
INAADT RLAZOWTE M 7-7 B 8), TRVADRIZ, A~ RN SAMREL T 77 BEATHL VAR ZRTFELE
‘g—o
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T —2%, ACK Zmy 7 7 OVADNLD ERY Ty U TU VAL CEEIAENET, 1 O UL TZETLHT —4
AN _%UBE IDVFEEAD, RO AN ZETHEE AR 2 =T33 T =277 /)P B L EE A,

Data From Lower

Acknowledge Acknowledge Acknowledge or Upper Byte  acknowledge
Target Address From Target From Target Target Address From Target of Register rom Controller
/ AD T T c T T dl B tl T AD 1 T T T T T T ¢
[s{of+[ofofofofsRlofa] , ,commendeyte = [a|s|of+[ofofofo[pRlt]afwsE , | oata) | vsB ALy
Y 7'y
. [ ¢— 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
o o|usB Data 18| naf p|
L L 1 L L L L
Y A +
<4—— Last Byte ——P Stop

Condition
7M. LRI DS DHRAIY
scL NV ANEW AN O W AVAWAVAVAVAVAVAWAVAVAVAVAVAVAVAVAY AVARY
Target Address } Data From Port ‘ Data From Port }
T T T T T t T T T T T
spa  [s]|o|1]ofo]o]o]] |1|¥A| Datal ”Al Datas  [Nal P|
! start ﬁ ACK From ﬁACK From NACK Froq‘ﬁ LT}Stop
Condition | Target | Controller Controller’ Condition
Read From
Port {_\_

Data ZX Data 3 Data 5

Data 4 X

Data Into
Port

\

\

\

[

|V4H ! tir"l L‘*

A T —ZDOEREIE, STOP KIFZIVWOTHEILTEET, ZOLE HFHOT I /oY 72— AFETHT —FBENIR0ET (e —
R)e ZHUT, T2 R NSARBZZETOR LT 00 (Input Port L P AZ OFEAED) ISR ESN TWDLOLEL TWET,

B. ZOITIE, BADOF—7 vk TRUVAERHLE, P R— IO REOT —HRELOBITIThd, 2~ R S A NRk, B, L0 —
Ty TRUAEGH LA S L CONET (K 7-11 25,

712. AhR—b LIRS DHmBAIRY

. —» tps

=
=

|
|
{
—
| INTis cleared

‘ by Read from Port

I—&—' Stop not needed

to clear INT

~-
T
=2

-
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TCAL6408
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87TV —a RE

-

PTFOT7T IV r—a E BRI, TR AL AN A ORI CE ENAL DO TIEL, T R A2
A VAT FE D IEMEMES 2B IRAFN =L ER A, A @ BIZkHT 58 oM Atz W T, B
FERROBFETHKIL QI EITR0ET, BEFEITEFORG FEARIEL T ANTHILET, VAT A

DIEREZHERE T D EN DY E T,

84 77U — 3 gl

TCAL6408 |%, DT NARNL—S LT I2C avbr—7 (Faky¥h) ICERSIL TN T 7 ) —var Tfibh
FT, 0B D 12C NAZIE, MOF—F ok TARAABN DR SN TN THNENER A, TCALB408 (I hm
—IDBENT- AT T, A b —I R ETHE T 54 DD GPIO DI ESNET,

TCAL6408 O fREH 2T 7V r—avid, arta—FlOEWIEOIDEE (Vo) & P A—MUDEWIEO DEE
(Veep) CEMELET, P A—NE, A3 —7 1, Ukwh, BRI, AAvF D5 —h LED 728 DT /A AD NI JIZHzf
SNAHHAELTHER TEET, P ARA—NI, B0AR, TT—Lb AT —ZAMT], Tova REVDLT —25%(595

ANELUTHERR T 5L TEET,
82RREJMET TV — a3

I%. TCALB408 %A I rlREZ2 T 7'V r—Ta AR LT,

ALARM(1)

SUBSYSTEM 1

=

A AN
- — — — — — b — A AN
VNN

Enable \?

Controlled
Switch

B

b — - ——— L -

- — -

- —

b — | ———

Keypad

—_——e e L LA AN
— [FAYAY

Veal Veep
Vcc| =18V
10kQS 10 kﬂé 10 kﬂé 10 kﬂé
Vpp Vel Veer
Master

Controller PO
scL scL P1

SDA SDA " TCAL6408

INT INT
RESET RESET P2
GND P3
P4
P5
P6
P7
ADDR
GND
|

pe

P1IZH I LTRSS L COVE T,

ocow>

ZOBITIX, T /3AA TR A% 0100000 (23 ELTWET,
PO LT P2~P7 (ZASEL TSI TV ET

RETY, ) (P B—FN) ITF Ty 7 ERPUIAE T,

K 8-1. RF|MNAZT7 TV sr— 3 EBK

Ta—T 4 IR D AREMEDDH D (P A —k ED) ATNTESBMBE T, RIANICIVA NN T a—T 4 717l 0o ThiuE, i
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8.2.1 Rt EH
%= 8-1. ®Et/N\SA—%
WA TA—H BiE DB

12C AJ1EBE (Vea) 1.8V

P R—rDAHIEIE (Vecp) 3.6V

HIIERER ., P A—k 27 (IoL) 25mA

HAJERER . P R—F YV —2Z (loy) 10mA

I2C "%z (SCL) JHEE 1MHz

8.2.2 M REFINE

SCL BEWNSDA 714> D7 VT o7 Bl Rp 1%, I2C RA EDOTRCOX—F DA HABEEEZBEL T, MWUNIGER
TAVENHET, /NI NAT v 7B, RO IHIZ Vea) VoL,(max)~ loL O)Egiﬁff

Veer — Vol
Rp(min) = ToL (max) (1)

BRI NAT 7 WIUE, RO IR H EBVEER] t, (BT —R 7Z72EERF X 120ns, fgo = IMHZ) E/3A%
% Cb @Fﬁiﬁfﬁ‘o

tT
Rp(max) = 58273 % C) (2)

12C NRADFr KAAK BT, BT — R E-137 7 A B—FRE1/E T 400pF., $7-137 7 AME—R 75X T 550pF %i#
ZIRNTNTT D MERHYET, SAKEIL, TCAL6408 DA E, SCL @ C;, SDA @ Cijp #MAL TRl TEET, =
U, BoR, B, FL—A, BLORZ LOBINY—7 v hOREEMZFET,

8.2.2.11/0 T LED £ #IfHl33IBED Icc /ML

8-2 [T JIT, LED ZHilfH 9572012 110 ZE535 6 1@ | 110 13HHTA LT Veep cc (CHfiShET, P A

—FBATELTHERRSNTWDIEE V) 28 Veep oo JD/NS DI o TN ETUIRELeV £, LED [3AL v

3/1/}\ B Vg DX AF—RTHY, P R—=FB AT EL TSN TS A LED (34712720 %3, LinL, P R—FoD
Ry VCCPCC CC_VT LRV ET,

Ny TUBREI O T 7V —a Tk, P A—FB AT LU TERESNIEE B2 /N RIZI 2 5 T a4 LED %
HilfH9 % P AR —bhDEEIX Veep cc ERIUMNENLL BIZT 20BN HVE T, [X] 8-2 (2, LED SN EL/MEDK
X biE R LET, X 8-3 Tid, Veep cc 7 LED BIRELELDL, D7l Vi 72 HEL g CWET, 2D LIS
HEH /0 DV, % Veep cc ERUNFNLLEICHERFL T, P R—F AN ELTHERR S LED 347 D L& T, HE
BROBEMELE ST,

Veer

100kQ

Veer

LEDx

B 8-2. LED & MiF[CERE L /=ED K Z /B
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1.8V
Vcep
LEDx

3.3V

LED

8-3. EBETHIBZTNBETNAR

823 77V or— 3 > HikR

25
—— Standard-mode
\ —— Fast-mode
20 \ —— Fast-mode plus
\

_ \

g 15 \

i‘% \

& 10 N

N B
5 \ .
0 — R E——
0 50 100 150 200 250 300 350 400 450
Cp pF)
AL —R E—R: fscL =
77 AN B—R fscL =
TyAN T—R FTF fscL 7
A
X 8-4. RAZINT v T (Rp(max)) ENRBE (Cp)
& DESR

400kHz

1.8

1.6

1.4

1.2

1

0.8

Rp(mm} (kOhm)

0.6

0.4

0.2

— Ve > 2V
— Voo <=2

0

0o 05 1 15 2 25 3

Vee (V)
VoL =0.2 x Ve, loL = 2mA (Vee 2V @i—?/%A)
100kHz 7 s o
oL = 0.4V g = 3mA (Ve > 2V DEE)

35 4 45 5 55

t =300
B85, BN Y T Rominy) ETNT 97 U
77UV REBE (Vee) E DR
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8.3 BERICEIT H#RHEIA

8.3.1/O—F> Uty FOEH

TV FRT —FHRN LG T —F )ty%*ﬁ%ﬁ%%ﬁﬁﬁﬁ LT TCAL6408 %7 74 /L MREEIZ) By hT&EE
o NT—=F Ve M FATT DI, 7T AAAZ BRI By Mo\ T — AV VAT TSEDUERHYET, 2DV
ByME T IV =2 al TTF AL ZDBIRERN D TH AT LI EEITHIAELET,

8-6 L[X| 8-7 |z, 2 fEFHD /NU—F > Uk e R LET,

Veer

| |
| |
Ramp-Down | | Re-Ramp-Up
| |
| |

@«—Vec TRR_GND— P

Y 1 > Time
| Time to Re-Ramp |
«— Veg FT—m +—— Vee RT—>
I I I I I
Ramp-Up : : Ramp-Down : : Re-Ramp-Up :
| I | | |
: : FivcchRILGND—VJ :
I I I I I
| 1 1 1 1 1 » Time
| | | | Time to Re-Ramp | |
+—Vec RT— <«— Ve frT—> «—— Ve RT—>
B8-6.Vocp (3 0.2V £/=(F OV ETHSETETLTAS, BELRLEY
Veep
4 ! Ramp-Down ! ! Ramp-Up !
| | | |
: FVCCJRRJPORso;V: :
VN drops below POR levels : ‘ 1 :
| | | |
; ; ; f } Time
| | Time to Re-Ramp | |
Voo FT—M «—— Vec RT— P
Vee
A ! Ramp-Down ! ! Ramp-Up !
| | | |
: F“**Vcc TRR vponsoAAA% :
| Vin drops below E",R,'ex%'s ,,,,,, ‘ 1 1
| |
T T T T > Time
| | Time to Re-Ramp | |
«— Veec FT—» —— Vec RT—>
B 8-7.Vecp [FPORRLV Y a)VRETHEZETETLTMS., BEERLET
#8212, M DAAT DU —F> Uy MZOWT, TCALBA16 DT —A1 Uy MEREDMEREZ RLE T,
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K82 WRINBER — TS0 T L—F
P55 A— 1) @) wie B mocm| wa
ter SEFAOL ] FOEBMLTC L oy 2000| s
7280,
trT B ERL—h 8-6 &M 0.1 2000 ms
tTRR_GND HZU 7B (Ve 725 GND £ TR 4285 4) 8-6 &R 1 ps
tTRRﬁPOR50 E§V7CH#FHEJ (VCC 7§§ VPOR_MIN - 50mV i“({fﬁ?ﬁ‘éi}%/ﬁ 8‘7 %%SH.E 1 HS
Veep (VT BRAETHILITHDHH, V =1us DX
V, CCP CCP_GW N SR 1.0 \VJ
X HEREARAB LI L L HesE
tew VCCP_GH = 0.5 x Vgox DEXIT, BEREDIRAE L2V Uy T g 8-8 5 10 HS
VPORF VCC SEH F0RED POR OEER Y RAVE 0.6 \
VPORR \Y cc j%kﬁ‘mﬁ#@ POR @%H—:]\U‘/f Tﬁ)/]):/]\ 1.0 \

(1) Ta=25°C (FriZFRLik D72 BRY),

(2)  RTAN FEFHIIOBESNTOET,

TR Vo FIE, ZOFSAADAT—A Vs MERICH B RIET IS BT, 7057 (Voo aw) L
& (Ve gh) HAEWITEIFLET, SA/SAFR, V=R AL E—F VR FRAA L= RAE, 8T —F > Uk
PEREIC R E RIT T EHNTT, ZROOHRRORIE FIEDOFEMIZ DWW T, X 8-8 £3 8-2 B MRL TL7EX,

Veep

A | |
| |
\
| |

Vee_GH ‘ ‘
,,,,,,,,,, L = — -

| |
T T > Time
| |
+— Ve _ow—»

Vee

A |
| |
\
| |

Vee_cH | |
,,,,,,,,,, L e — -

| |
; ; } Time

8-8. U yFiRLE TV vy FHESE

VPOR I3, NU—F U'E/]\L’_Z:ﬂ‘j—\'f'éao VPOR 1. U‘IZ/]\%ﬁ:?ﬁ‘ﬁ@jiﬁéﬂ\ ﬁ’““CO)I/Vxﬁk |2C/SMBUS AT —h
SV UINT 7 AV MREBIZOHE SN D EIEL LT, Vpor OFEIE, 0 ITIR 327, £7213 0 228 N L7 Veep
(R TEDYET, FEMICOWTIE, M 8-9 &3k 8-2 B ML TIZE0Y,
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Veep
> Time
} Time
| |
Vece
A
VpoR
VpoRF
> Time
POR
A
P Time

X 8-9. Vpor
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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

I} TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
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

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)

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

Pack Materials-Page 2




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)

4228238/B 03/2022

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

4228238/B 03/2022

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

4228238/B 03/2022

NOTES: (continued)

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