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Twi% BAIEREE LT, a2 T A ATRE A Y ) BRE) R
B TSI AWRERTINT v T BIOT AT AL, T
v F A[REIR AT, ~ AT A[RETREIDIA F | BIVIA AT —
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RESET |3 3 o4 | TIT47 Low DUty AT, TIT 47 IR iME SN TORWESIE, 77 v 7 iRita %
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P17 20 20 17 110 PR—=RAT) I H) (T a7 N ORGEHERE), BIRE AR, P17 IZAELTERSVET
ADDR (21 21 18 I TRUVAAN, Veep £72137 T NICHE R L ET
SCL |22 22 19 [ VTN rayy SR, FT T EG R B LT Vg ICHERLET
SDA |23 23 20 110 VTN T =4 RR, TNT T WEHERELT Vo) (CHERILET
VCCP |24 24 21 — P 7R—hH TCAL6416 DFEIRE
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5 fLi%
5.1 N RAENR
H R COBIFREFIEN (Froiiao7znpry) 0
B/AME  RKRfE| HEAL
Vear. B BT 0.5 4 v
Veep
Vi ANTEER 0.5 4 Y
Vo H 7 EER 0.5 4 v
Ik ANN5 T EHR V<0 -20 mA
lok Whos o7&k Vo <0 20| mA
P FE—h xo <0 Fld Vo > +20
R ccP
liok AW 7Z 7 &R mA
SDA Vo <0 F7zix Vo > +20
Ve
. P 7]‘3'—}\ VO = ONVCCP 50
loL HifEH ) Low ik mA
SDA V = O’\’Vcc| 25
IOH J”E jj ngh (HrL P 7]‘\5'_‘}\ Vo ONVCCP -50 mA
lec GND % it e & it -200 mA
Veep %AV D8 e AR 160
Iec —— mA
Ve %286 & it 10
Ty BEAIRIREE 130 °C
Tstg PRAFIREE -65 150 °C

() THESIRATERS | DFEPIS DENEIL, T AT RD KB RIBEDIFIRE 755 FIREHEDI BV ET, TR RATERE 1T, ZAEDFFIZI0 T, £z
/i THELEBY (FZANF) IR SN TNEEAE R DD DR BFN T, ARG IELSBYET SZEE T S D TIIDVEG Ay [ IRATEN )

ERIFL, TNLRDIERHERGOS W FEHIDVET,
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(ZHERL, T~ Tor () -
V(esp) e = v
F A 25T L (CDM). ANSI/ESDA/JEDEC £1000
AR JS-002 (ZHERL, - ToE2) -
(1)  JEDEC K=k JEP155 (23, 500V HBM THIUTIEAERZ: ESD 7 b AL L &R REN TTRETHH LTSN T ET,

(2) JEDEC F¥=Ar | JEP157 {213, 250V CDM ThiuIHEHER)7: ESD B m e AT I R AR BIE R ATRE TH O LS TOET,
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5.3 HERENVESRA
B BT COBNMEIREEGEIHN (FFIZFLR O RD)
B/ME O RAE|  BAL
zCC" AIRAIE 1.08 36/ Vv
ccP
SCL. SDA, RESET 0.7 x V¢ 3.6
Vin High L~V A EIE 07 Y
P0O0~P17, ADDR V. 3.6
ccp
SCL. SDA, RESET 0.5 0.3 x Vg v
ViL Low L~UL A JJEBIE 0.3 x
PO0~P17, ADDR -0.5 ; \%
Veer
lon High L~ H /1 i POO~P17 10| mA
lon (278
—ho4  |High L~V bR PO0O~P17 -160 mA
i)
lo Low LU 1) (VoL £ 0.3V) PO0~P17 25| mA
lou (A28
—hD4&  |Low LUV ERE (VoL S 0.3V) PO0~P17 160| mA
#h)
Ta JEI PRV B -40 125 °C
T AR 125 °C
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5.4 B(CBT B 1R
Rolr—y
BTV () DGS (VSSOP) PW (TSSOP) RTW (WQFN) =¥ v
5" 152" s 152
Reua A5 8 B ~ D BT 86.3 101.4 471 °CIW
Roscop)  |HEA D —A (LifT) ~DOEMEH 34.6 452 41.2 °CIW
Ress BEA ML HAR ~DO BT 475 56.6 26.6 ‘CIW
Wt PO DD L A~ORHE T A—F 1.5 6.9 2.2 °CIW
Yg BB EM A~ DR T A—H 47.2 56.2 26.5 °CIW
Rescipoty  |HEAERDD—A (JETHT) ~DEEHT AN L 15.8 °CIW

(1) TERBLOEFOBGMIEHED MOV, THERIB IO IC o =V OBGHIILHENT 7V —ay LR— MBS RSN,
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5.5 ERHEN
B R COB RGP (Rl RRR o720 RD)

o - RN BE KK,
= 3 V,
INGA—K Va }\%'ﬁ: CccP 1@ ﬁ 1@ ﬁﬁi
Vik ANFEAF—R 77T EIE I, =-18mA 1.08V~3.6V -1.2 \%
Vporr |/37—F " Uy NEE, Vee DA sv/A) V| =Vce F721% GND, lo=0 0.85 1.0 \
Vporr [NV —A 2 Uy NEHE, Ve LB TAY V) =Vce £721X GND, I =0 06 0.75 \%
1.08V 0.8
lon =—8 MA; CC-XX =11b #£ 7-9 |1.65V 1.4
e 1 23V 2.1
v, P 7K— High I i 28 v
A~—h High L~ It
o ’ - lon = -2.5mA #5150 CC-XX = 00b, |1.08V 0.75
lon = -5mA BL U CC-XX =01b. 1.65V 14
lon = -7.5mA LT CC-XX = 10b, 23V > 1
lon = -10mA X T CC-XX = 11b, : :
£ 79522 3V 2.8
1.08V 0.2
= XX = 2 1.65V 0.15
P Ak loL =8mA, CC-XX = 11b, % 7-9 % v
Z M 2.3V 0.1
3.0V 0.1
VoL Low L~V H ST
loL = 2.5mA BXT CC-XX =00b, |1.08V 0.25
. loL = 5mA BEUCC-XX =01b, loL 1.65V 0.15
P AR—k =7.5mA BELTUCC-XX =10b, lg_ = \%
10mA #5108 CC-XX = 11b, % 7-9 |23V 01
e i 3.0V 0.1
) SDA VoL=04V 20
loL Low L ~ULH F1 &R — 1.08V~3.6V mA
INT VoL=04V 4
. N V) =Vcc %7213 GND 1.08V~3.6V +1
Iy AN — &R P R—k
V=36V ov +1
MA
. SCL. SDA,
I ANV — 7 i RESET V) =Vcc F721% GND 1.08V~3.6V +1
1 ANV — T ER ADDR V) =Vcc £721% GND 1.08V~3.6V 1| pA
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5.5 BRI (i)
B B Xt COBEREEFEFAN (FRZELRD7RWERD)
o= - v RN OB KK,
INFA—H 7 }\%{4: CccP {E E {E -¥"ﬁi
[ . 36V 7 15
SDA. RESET = V). P H—k,
ADDR = V¢ep $721Z GND, /0 = A |27V 5 " uA
jj\ fSCL = 400kHz, -40°C < TA s 195V 4 8
85°C
e —R 1.32V 2 6
(400kHz) _ . 36V 7 24
SDA, RESET = V). P —Fk,
ADDR = Vep %7212 GND, 10 = A |27V 5 18 uA
7. fscL =400 kHz, 85°C < Ty £ 1.95V 4 14
125°C 1.32V 2 1"
36V 34
SDA., RESET = Vg P A —h, 27V 24
ADDR = Vep %7213 GND, 110 = A 7y
| 7. fscL = IMHz, -40°C < Ty s 85°C | 199V 18
cc : . 1.32V 12
. ., BEE—R
| + EZ JJ:H ey
f CCI) E% #m{}m (1|\/|HZ) i 36V 42
cep SDA, RESET = V). P —Fk,
ADDR = Vep %7212 GND, 10 = A |27V 30 uA
VAR fSCL =1MHz, 85°C < TA s 1.95V 22
125°C 1.32V 16
[ . 36V 1.5
SCL, SDA, RESET = V¢, P A—
I, ADDR = Vgp %7213 GND, /0 = |27V 1.2 uA
AJI, 1o =0, fgcL = 0 kHz, -40°C < |1.95V 0.6
s 0
Ta=85°C 1.32V 0.6
AR B
SESET . 36V 14
SCL, SDA, RESET = Vg, P A&A—
k. ADDR = Ve 7212 GND, /0 = |27V 10 uA
AJ1, lgp=0,fscL =0kHz, 85°C < [1.95V 8
< o
Ta£125°C 132V 6
Rpuginty | NEZ VT o 7 kBT
pu(int) f : ;/ i P —p 70 100 140| kQ
Rpdinty | BB VA D AR
C AU RE SCL V) =Vcc £721% GND 1.08V~3.6V 2.5 pF
) SDA Vio = Ve E721E GND 1.08V~3.6V 6 8
Cio AN I DR & - oF
P A—k Vio = Ve E72iE GND 1.08V~3.6V 8.5
56 91X UEH
B H X COBEREFIFAN (FRIZFLBRD7R2WERD)
B/AME  BKRfE| HEAL
RESET
tw Utoh 7L AR 80 ns
trec Uty M REH 0 ns
tReESET Uk hETORR 400 ns
P ~"—Fh
tpy FIALEFESHED P AR —bhO /L RIg 30 ns
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5.T2CNNR YAV IEH
H BRI COB R RPN (Rl Rk o720 D)

/B RKfE|  Hr
I2C RR - REF—F B—F
fsal 12C 7wy JE A 100|  kHz
tsch 12C 7120 High K 4 ]
tscl 12C 7av 27 Low I 47 us
tsp 12C 2,34 27 (] 50 ns
tsds RCIUT N F—F wobhT v 7 H 250 ns
tsan I2C 27V T =4 R— /LRI 0 ns
tier 12C A1 DSE 5 B30 R 1000 ns
ticf 12C AA DB T 20 300 ns
tocs 12C ) DSEH R 30 R 10pF~400pF /X% 300 ns
touf STOP & START o 12C /"2 7 Y —¢f 4.7 us
tsts I2C START £7213 K18 START S0k E 4.7 us
tsth I2C START /213X 8 START &ffad—/L K 4 us
tsps 12C STOP &AftF0i% e 4 us
tvd(data) BT —H#R#H ??g;(;v%ﬁ)b SDA t 3.45 us
SCL Low 75 SDA
tvd(ack) ACK & DH 2T — 25 (H77) Low ~® ACK 3.45 us
(e
Cp 12C NADFE B AT 400 pF
I2C /SR - 77 Rk B—F
fsl 12C 7vry 2 Ak 0 400| kHz
tsch 12C v 270> High R 0.6 us
tsal 12C 7y Low B 1.3 us
tsp 12C A/ A 7 I 50 ns
tsds 12C S VTN F—4 By T 7 R 100 ns
tsah 12C S U7V F—4 d—/ LR 0 ns
ticr 12C A DS EAS0 R 20 300 ns
tics 12C A S35 T30 R 20 x (Ve /5.5V) 300 ns
tocs 12C /)DL H T 30 B 10pF~400pF /32 20 x (Vge /1 5.5V) 300 ns
tpuf STOP & START [E® 12C /R AD 7Y —HE[E] 1.3 us
tsts I2C START £7213 18 START &fh0ikiE 0.6 us
tsth I2C START #7231 START Geffh—nR 0.6 us
tsps I2C STOP &tk & 0.6 s
tvdgata) | FHRNT —H IR icﬁl';c;v?% SDA I 0.9 s
SCL Low 75 SDA
tvd(ack) ACK G- %hT — & RilH] (H77) Low ~® ACK 0.9 us
5%
Cp 12C SADFE Bt A ST 400 pF
2C "% - BT —F 7T
fsel 12C a7 K 0 1000 kHz
tsch 12C 720> High FEE] 0.26 us
10 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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5712C/INR 74 XV JTEH (frx)
B BT COBEREERIAN (FHICRRR D7 BRY)

/M RAME| B
tscl 12C 7av 27 Low I 0.5 us
tsp 12C A/ A 7R 50 ns
tsds 2C TN F—F voh Ty FHER 50 ns
tsdh 12C STV T —H R— LRI 0 ns
ticr 12C A1 DSE 5 B30 R 120 ns
ticr 12C AJIDILE R AN B 20 x (Vgc /5.5V) 120 ns
tocf 12C /1D H T AN R 10pF~550pF /& 20 x (Ve /1 5.5V) 120 ns
touf STOP & START [0 12C /"2 7Y — 0.5 us
tsts 12C START F/=13% 18 START &bk iE 0.26 Hs
tsth I2C START £/213 18 START S:ffs—/LR 0.26 us
tsps I2C STOP etk iE 0.26 s

N SCL Low 7% SDA H
t T —H2I N 0.45
vd(data) BT —HKEH AT EC us

SCL Low 7% SDA

tvd(ack) ACK &0 2T — 2 K5 (H77) Low ~o ACK 0.45 us
55

Cp 12C RADZ FelE AT 550 pF

5.8 M v F %

H & COBMWEIREFFEMN (FrIZFLib o720 RD)

INFGA—H B (A) HR (HA) B/AME  EEEE BAfE| BEAL
tiy %W)Qﬁﬁ%a#ﬁﬁﬁ P AR—h INT 1 us
tir FIVIAT) 2 MEIE R SCL INT 1 us
tov H 15— 2 A hE R SCL P AR—k 400 ns
tps AHT =% BT P AR—h SCL 0 ns
ton AN T —% m— /LRI P R—hk SCL 300 ns
5.9 KRBV
Ta = 25°C (FFIZELIR D72 RD)

21 45
e Vccp =3.6V e VCCP =3.6V
18| — Veep = 3.3V 40 | — Vcgep =3.3V
e VCCP =25V e V(;(;p =25V
2 e V(;(;p =18V 2 35— V(;(;p =1.8V
2 15— Veep=12v / 2 — Veep=1.2V =
[ | g 30 —
= 12 ——— s ]
> 0 P % 25
g o L—
U? | // 5 20 —T|
3 6 T | 3 15
- ___—_/ - |—1
3 10
| T
0 5
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)
5-1. HREMEBE L DOBEF - FM E— K 5-2. HREREBELOMBF - FM+ E— R
Copyright © 2025 Texas Instruments Incorporated BEHI BT 37— w2 (DB R B ap) #5451
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5.9 KFAVFE (Fi)
T = 25°C (KT RO FRY)

8
—_— Vccp =3.6V
7| — Vcep =3.3V
B VCCP =25V
< 6|— Vecp=1.8V
:,1 — Vcgep = 1.2V
5 5]— Veep = 1.08V
: Vi
Q4
Q.
S 3 /
w
82 == — 7
1 //4/
,//
0

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

5-3. R UNA BRBRLBE L DRFR

20
—— 125°C
18| — 85°C
— 25°C
T 16| — —0°C
2
= 14
5 A
(3 12 >
2 10
o
=]
20|
—8 6 //
2
1 14 1.8 22 2.6 3 34 36

Vcep - Supply Voltage (V)

5-4. HREBREBERELOBRFE -FM E— R

40
—— 125°C
— 85°C
35| 2500
g | — ~oC
B, Z
E 25
=]
> //
S 20 =
=]
@ /
T ,/
o /
10 /
=
5
1 1.4 1.8 22 26 3 34 36

Vcep - Supply Voltage (V)

5-5. HEERMLBREE & DB - FM+ E— K

45
— 125°C —T
40| — 85°C T
— 25°C —
z 35| — -40°C
E 3o /
€ /
2 25
3 W
= 20
=
T
Y
3 Y/l
10
5
0
0 0.1 0.2 0.3 0.4 0.5 0.6

VoL - Output Low Voltage (V)

5-6. 110 > O EFfiEHH Low EEEDBIR. Veep =1.08V

70
— 125°C |
— 85°C
60
— 25°C L —T1
—~ — -40°C —
g 50 /
5 /
o 40
5
3 /
< 30
(=)
N/
3 20 //
10
0
0 0.1 0.2 0.3 0.4 0.5 0.6

VoL - Output Low Voltage (V)

5-7.110 o @R ENH Low BEE DR, Veep =1.2V

200
0| — 125°C
— 85°C
160| —— 25°C ]
= — 40°C =
£ 140 =
= —
€ 120
[ / L —
£ L —
3 100
(6]
» 80 ]
g 60 /
T //
ol 2
7
0
0 0.1 02 03 04 05 06

VoL - Output Low Voltage (V)

5-8. 110 :/ygﬁﬁé Hjj] Low EE&@%\ Vccp =1.8V

12

BRHI T B 70— RS2 (DR B Ab) #21E
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5.9 KFAVFE (Fi)
T = 25°C (KT RO FRY)

Veer - Vo (V)

5-13.1/0 YV —RAEfi & 7 High BE & DB,

Veep = 1.08V

5-14. 110 ¥V —REft & 71 High BFE & DBAfR,

275 325
—— 125°C 300 | — 125°C
250| g5 o7s | — 85°C
225| — 25°C — 25°C
— — 40° — 250 | — -40°
2 200 40°C z 40°C
E £ 225 —
Z 175 =
2 150 e g ?32 =
S 12 e S 150 =
X X
c c
@ 100 1 » 125 —
3 75 1 3 132 _
50 T~ 50 "
// 7z
25 Ls 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)
59.110 ¥ OBt E i Low BEE DB, Veep = 2.5V B 5-10. 110 > Bt & Hh Low BE L DBIR. Veep = 3.3V
325 90
300 — 125°C — Veep = 1.2V, loL =10 mA
275 — 85°C R 80 | — Veep=3.3V, gL =10 mA
— 25°C > — Veep =12V, lo. =1 mA
—~ 250 | — -40°C E 70| — vgep=3.3V, lop=1mA
< ®
£ 225 & 60
= 200 2 "
c o [
[ I
£ 175 Z Z 50 —
o —
S 150 2 40 fp——
c / =
5 125 3
', 100 3 30 B——
2 // ; L]
75 220 —
Z g
%0 Z > 10
25 7
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)
5-11. 110 > O B &N Low EEEDBIR. Veep = 3.6V 5-12.1/0 Low EE &BE L DR
36 55
33| — 125°C ‘ — 50| — 125°C —
—— 85°C — 85°C L— L—
30— 25°C = 45| — 25°C
_ 27| — -40°C — 40| 40°C —
< <
E 2 E 3 =
-— / —
g 2 g 30 sz
S 18 /4 5 /|
S . O 25 v
7 g 2 /
g 12 3 v
n 9 N 15 /
6 10 7
3 5
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 = 1.2V

Copyright © 2025 Texas Instruments Incorporated
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5.9 KFAVFE (Fi)
T = 25°C (KT RO FRY)

5-17. 110 YV —RAEf & 117 High BE & DR,

Veer - Von (V)

130 175
120 | — 125°C — 125°C
—— 85°C — 85°C
10— 250c P 1801 25:¢
100 — -a0°C _ — -40°C
< 9 L] < 125
Z 80 =
§ 10 § 100
3> 3
3 60 o
75
8 50 Z
3 3
& 40 % & 50
30 L /
20 / 25
10
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
Veee - Vo (V) Veee - Von (V)
5-15.1/0 ¥V —RAEfE & 5 High BE & DB, 5-16.1/0 YV — A B & 51 High BE & DB,
Veep = 1.8V Vcep = 2.5V
220 240
—— 125°C — 125°C
2001 ___ ggec 210| — 85°C
180 | — 2500 — 25°C
R — -40°C __ 180 | — -40°C
g 160 A <
£ 140 € 150
g 120 — g
3 100 3 120
g a0 // g 9
[} [s}
@ 60 2B
40 /
20 / 30
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

5-18. 110 YV —RAER &5 High BE & DBIR.

Veee - Von (V)

VCCP =3.3V VCCP =3.6V
0.14
e V(;(;p =1.2V, lSOURCE =-10 mA
o12|l — V(;(;p =3.3V, lSOURCE =-10 mA
— Vcep = 1.2V, Isource = -1 mA
ol — Veep = 3.3V, Isource =-1mA
=
>g 0.08
' | ——]
% 0.06
o
>
0.04 —]
|
0.02
0
40 -256 10 5 20 35 50 65 80 95 110 125

Temperature (°C)

5-19. /O High B &i2E & DERK

14
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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
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Start
Condition

Target Address

Vel

R =4.7kQ

=

DUT

C, =100 pF
I (see Note A)

INTERRUPT LOAD CONFIGURATION

ACK
From Target ACK
_ 8 Bits From Target
R/W (One Data Byte)
From Port i Data From Port
/\

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

| A |
Data \ | :
Into N\ / Address Data 1 | Data 2
Port
|

0.7 xVee
0.3 x VCCI
View A-A View B-B

A CLitiETm—T7 LR REDRENEENET,

B. T TOANIE., UL FOMHEA Y x 5L — 2 b iU ET: PRR S 10MHz, Zo = 50Q. t/t S 30ns,

C. FTRTOATA—HEWHN, TR TOF A A AIHEI TEBD T EE A,

6-2. Bl ViAH» GBS K O EBERF
16 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TCAL6416
English Data Sheet: SCPS276


https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/jp/lit/pdf/JAJSLX8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLX8D&partnum=TCAL6416
https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/lit/pdf/SCPS276

13 TEXAS

INSTRUMENTS TCAL6416
www.ti.com/ja-jp JAJSLX8D — JUNE 2022 — REVISED JANUARY 2025
Pn 500 Q
C_ =50 pF
I (see Note A) 5000
P-PORT LOAD CONFIGURATION
—— 0.7xV
SCL PO A P3 cep
‘ —— 0.3 X Vcc|
‘ Target
‘ ACK
o \__A /
T
tpv
‘ ‘ (see Note B)
e R
)
v Last Stable Bit
Unstable
Data
WRITE MODE (R/W = 0)
SCL
Pn
READ MODE (R/W = 1)
A CLitiETr—7 iR EoFENEENET,
B. tpy 1%, SCL TO0.7 x Ve M5 50% @ 1/0 (On) HAETRESILET,
C. TRTOANZ, LLFORMEEZFRFOY =R —#0bifFaE N E7:PRR £ 10MHz, Zg = 50Q, t,/t; < 30ns,
D. HnE—Eiz 1 oFoRESIL, JWET LN 1 BERLET,
E. TRTONRTA=ZEEEN, T_XTOT ARG TEDDIT TIEHVER A,
B 6-3.P R— FOBREREE LN A IV iR
Copyright © 2025 Texas Instruments Incorporated BHH T 57— RN (:‘;fgfg S S i ‘é\iﬁ’ﬁ) FkE 17
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Pn

500 O

TCAL6416
JAJSLX8D — JUNE 2022 — REVISED JANUARY 2025
Vel
R, =1kQ
SDA
DUT DuT
C, =50 pF
I (see Note A)
SDA LOAD CONFIGURATION
Start

SCL

_I_ C, =50 pF

® ® 2xVeep
I (see Note A) % s000

P-PORT LOAD CONFIGURATION

/ ACK or Read Cycle

)
SDA \ :
—ﬂL————————7r _______ L _____ vaw

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 =

TCAL6416 L, JEWVEIR B 2D EE A G 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
TWD5EE . F2E, W P AR—RT LED 2AEEISN TV S 55, PO0-PO7 & P10-P17 (IZHEsivic 1 SFiz
(T DOEBUEIZIL LED 13, Veop THERTDRENDNET, T/ 3AAD P R—baH AL THERLT 5L, LED Z1H
BB T D720 TR R 25mA £TT L7 TEET R, IBMOAMBIETUCI DV ERZ IR T 24 ENHVET,

TCAL6416 OFT VXV a7 (X 8 B hDT —# LIUAF THEMINTEY, ZNHDOL PAX EfioTa—H—|3 /0 R
—hOFHEE R E TEET, BIRFEARE, $213Y 7 =7 Uy MERHLOZIZ, 1/O iﬂﬁkbf%ﬁkéﬂi# 7z
72L. Configuration L VAKX ZEZIATeZLIZED VAT A avba—F13 110 Z AN EIH I OELLIZHIER TS
ZEMFRETT , EANFRITH N OT —2%, $ILTHATR—F LR FLTH IR = LORZIRFRENE
T, AJIAR—b LUAZORYEL R, VA CTREZTEE T, VAT A arhma—J[ 33T X TOL U AX & FHi A 0L
HIENRTEET, SHIZ, TCAL6416 12, I/0 R—FDig LI b L7z Agile /O BEEE S SN TV ET, Agile I/O
FERELL AKX, 70l T LA e D BRENR L 70y T LR RER NN T y T IRt E T A T AR, T T A REe
AT AT A[RERENIA T BIVIABRAT —H A LAY Tl T N[t —7" v RL A Fid T a7 Vi
MEFENTOET, ZNOOHRL P AXZ IV [ L3 5720 110 TRk, 2 —WF —I1ZHEE S AL —
R, EMI 728 OF%GEH A Bl CEHIDITRVE T,

?“/meﬂﬁm%%’* ZIE. AR —ROREENRE(LTB7= N INT BV CRAETAEALBHVET, T AL RET T
FVROIRFEIZY 2y b 2I121E, Y7 =T Ukeyh a< RERE T, FET A AOERE —EY)> TR —F
v Uy TOWET, ADDR N—FR7 =7 L7270 TRLA BT 52LT, 2 50 TCALBA16 T /3 A 2%
U 1PC SR HZENTEET,

TCAL6416 DA —7> RLAVEIAZ (INT) 1%, W o APREEDS %535 Input Port LS 22 DR RE & B
RO BIT VT 47185 TC o AJTIREREALLT-Z % AT A a2 ha—F R 7-DIC IS ET, INT B,
Tty DEIIAII AN T HENTEET, ZOTAL TEWIARME BZEETHILIZED ., TAALAF 12C A
ATHEELRS T VE—F O R—MIZIET —ZBHE1EINET oty @M AN TEET, TD=H, &
VINIRE—IF N FRA AL TS RETE T,

/XTA ar e —F\%, XA LT UNEITEDOMOARHEY REEN A LTZIGE . AT 4vF— VU RFET 7 4V ME
12Uty ke, RESET ASE L% Low (27 —h 4524 C. 12C/SMBuUs XT~L < AL TEET,

1 KDON—K7x=7 v (ADDR) #3454, [EHE 12C TRLAZ T/ I AL TERTHILNTE, 2 DDF /AR
T [2C S2%° SMBus #4452 N TEET,
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72#ETOY IR

#> P10-P17

INT - Interrupt Logic ]
ADDR l
SCL L1
Input 12C Bus Shift 16 Bits 110
Filter Control | Register Port
SDA <«
A A
Write Pulse
VCCI
RESET Read Pulse
v, Power-On
cep Reset
GND 74']
B 7-1. SRERE (ERE)
Datafrom — o““,’“‘ Port
Shift Register  Configuration Register Data
Register Vee
Data from »—Doﬁ :ﬁ Q1
. .. —1D Q
Shift Register
FF
Write
Configuration——{ cK QH— HD Q P00 to P07
Pulse ._J
FF ESD P10 to P17
Write Pulse CcK T @9 Protection
Output Port GND
Reagister
+—D Q \” | Input Port
vi Register Data
FF
Read Puls v CK
cc 1 Interrupt —_
:& Input Port ﬂDﬁ MaSkp M toINT
0 Register
Pull-Up/Pull-Down 100k
Control
—
D Q
Input Latch
Register y Latch
Data from
Shift Register P Q Read Puls EN
FF Input Port
Write Input cK Polarity Inversion Lateh
Latch Pulse Register
Data from D Q
Shift Register
FF
Write Polarity
Pulse CK
A, EBRAVEZIZVEY MR, TRTOLVRENT 74V MEIZRD £,

& 7-2. P00 705 P17 DHIEREIFEE

P00-PO7

20 FBRHIBTT ST — RN (ZE S B o) R
Product Folder Links: TCAL6416

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SCPS276


https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/jp/lit/pdf/JAJSLX8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLX8D&partnum=TCAL6416
https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/lit/pdf/SCPS276

13 TEXAS

INSTRUMENTS TCAL6416
www.ti.comlja-jp JAJSLX8D — JUNE 2022 — REVISED JANUARY 2025
7.3 BRBESREA
7.3.1 EEZM

# 7-1 12, TCALB416 THHE—FSHD 12C /32 (Vog) & P H—F (Veep) DT R COBIRBETL L 4720
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

PMOS_EN1 I
Current Control — PMOS_EN[3:0] ]

Register Decoder
—— NMOS_ENI[3:0]

i

|
I
Ti]

PMOS_EN2

Configuration

Tl

Register
PMOS_EN3
P00 to PO7
Output Port P10 to P17
Register

L

[

Jeyi
I

NMOS_EN3

NMOS_EN2 —

|

NMOS_EN1

!

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
FIITIE, tw O/ INREE O], RESET B> % Low IZfRFFLE T, TCAL6416 DL AKX 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 ([ZES (OV~) ZHUINT 5L, BIRELE D Vpor ICEIETHET, NEEO/ XU —4> Uty Mzl TCAL6416 1T
Uty MRREICREFSNET, 20L&, Uy MNRREIZME S, TCAL6416 DL AX L [2C/SMBus DAT—h <3/
IZENENDOT 7 AV NREEIZHIE b S E T, T =Tk vk ATV EITIIE, ZDH T Veep & Vpore ARl lZ T
o, BFOEEBELEE CTRILENRHVET,

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

=2
74t
7 (MSB) 6 5 4 3 2 1 0 (LSB)
FISMAD 12C TRLA L H L L L L ADDR RW
. P07 P06 P05 P04 P03 P02 P01 P00
/0 7 —4 /"2
P17 P16 P15 P14 P13 P12 P11 P10
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76 LRI TS
7.61 FNAL R 7 FLX
7-7 12, TCAL6416 DT RL A& RLET,

Device Address

T T T T T IADI —
|0I1I0I0I0I0IDRIR/W|

Fixed
xe Programmable

7-7. TCAL6416 D7 KL R

R73.7RULRAERE

ADDR 12C NADF—FhDTRL A
L 32 (10 ). 20 (16 itk)
H 33 (10 i), 21 (16 itk)

B—F I MDT RLADR R DE Y M LD, FATTHBIE (A0 ST BXIAL) WERSNET, High (1) 28T

BHEHHEVENIE, Low (0) 238NI 5L EXIALBEL RV ET,
7.6.2 BEDEFA>DT 7 /0 PRI

TCALB416R O FIZix, TNENEDL AKX ELENEEZFFD 2 DOBIMT SAAZARNHVET, ik, SESER Y
—T T BHEFOVAT L ZEL, ALY 7N 2 T @S S EATDIA TN E T, £ 7412, TSRO L4HIE
EEFOMOEE 2R LE9, TCAL6416RADTOR (79 7.6.3 BL U/ 9. 7.64 Tix TCALB416RA LiT
#H) X, HIIR = BXORERL P AZ DO EFEA L FFOENREHFIN T ET, TCAL6416RBDTOR (2723 7.6.3 B
YO s a2 7.64 CTTCALG416RB ELCTER) 13, MR, TNV T ST N T A3 —T ) BIOEIDAH~
AT LD RBNZDNTANT =T o EN RSN TNET,

RT7-4. TNAREEFNSDIHIE

F&7E RS (Orderable Part Number) LYRZDEBEZER a< R A (16 #) R
TCAL6416RDTOR F I AN DO BEFA A EEF ML
TCAL6416RADTOR HIAR—F0 &1 02 & 03
A% 0 &1 06 & 07
TCAL6416RBDTOR RS 0 & 1 04 & 05
FAT T | FNETY LF—T 10 & 1 46 & 47
HiAI AT 0 & 1 4A & 4B

7.6.3 L XAV R /N1 P

TRLVA NRARDT V7 VR348 "R avba—J 3o~ R A EEELET, 2O A ~NE TCAL6416 Dl
P ARARGFSNET, ZOT —F SAMO AL By NI, A2 ZITHNEML AKX (N1, ) e s, if_
IIAERR) Z L CUWVET, B b 6 <R SARD FAL 4 B hNE, 7 A ADPLIERERE (Agile 10) ZF53 72012/
HEDETHERHENET, a<v K SAMNT, EBXABLIEEFIZOHLEEFEINET,

LW a~vwU RN EEENDE TRUVRFRESNIL VAL, FilLna~v R SAMNEEENAE T, Bzt
TIRABMRSNE T, B AR, N—Fo =7 Uty F3/ 7 =7 Uy MRS, I O AXET 740
hC 00h 2R ESNET,
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B7 |B6 | B5| B4| B3| B2 | B1| BO

78 ®HLRS Ev b

K75 AR NA b+

HfEL o =E Bk BV AR
S 24y LUy Fakan fﬁfjﬁ O |rcaLaster
B7 [B6 |B5 | B4 | B3 | B2 | B1|B0o| (16%) i TCA'—:“GR B
0 0 0 0 0 0 0 0 00 AJIAR—K0 /§4%0%§J%‘7"* XXXX XXXX XXXX XXXX XXXX XXXX
0 0 0 0 0 0 0 1 01 ASIAR—K1 A%;g)fﬂ“;} XXXX XXXX XXXX XXXX XXXX XXXX
XA RO FEF
0 0 0 0 0 0 1 0 02 HAR—K0 B/ EEA | 1111 1111 0000 0000 | 1111 1111
T
AR
0 0 0 0 0 0 1 1 03 H AR —K B [ EEA | 11111111 0000 0000 | 1111 1111
A
SARDFEF
0 0 0 0 0 1 0 0 04 Hodt I #is 0 Huv [ #E=ZiA | 0000 0000 | 0000 0000 | 1111 1111
T
INARDFEH
0 0 0 0 0 1 0 1 05 i SR 1 Hev / #E=Z3iA | 0000 0000 | 0000 0000 | 1111 1111
A
SARDFHEF
0 0 0 0 0 1 1 0 06 Ak 0 B/ EEA | 1111 1111 0000 0000 | 1111 1111
T
IRARDFEFH
0 0 0 0 0 1 1 1 07 AL 1 B [ EEA | 11111111 0000 0000 | 1111 1111
I
ISARDFHEF-
0 1 0 0 0 0 0 0 40 HY D BREN R O B [ EEA | 11111111 1111 1111 1111 1111
T
INARDFEH
0 1 0 0 0 0 0 1 41 I BREh R O B/ EEA | 1111 1111 1111 1111 1111 1111
I
INA D FEF
0 1 0 0 0 0 1 0 42 H ) SR SR 1 I [ EEA | 1111111 1111 1111 1111 1111
T
INARDFEH
0 1 0 0 0 0 1 1 43 H ) BB BAE 1 B/ EEA | 1111 1111 1111 1111 1111 1111
T
INA RO FiEF
0 1 0 0 0 1 0 0 44 ANTvF L AFZ 0 | BY [ E&iA | 0000 0000 | 0000 0000 | 0000 0000
Fr
ISANDFE IR
0 1 0 0 0 1 0 1 45 ANJ1TvF LIUARZ 1 | B [ FEZ3A | 0000 0000 | 0000 0000 | 0000 0000
T
FINT T | TNET | SANDFT:
0 1 0 0 0 1 1 0 46 v Ax—T ) Loz | B [ FEXIA | 0000 0000 | 0000 0000 | 1111 1111
0 Fr
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R7-5. A F XA b (FiX)

HELo2Z Evh o BRI AR BIRBRAR | SEEHSA
Sacfacly LoRs “akan | OF TR @ TCAL6416R
B7 | B6 | B5 | B4 | B3 |B2|B1|B0| (163) o |TCALMIER B

TNT T | TNEY | SA DR

0 1 0 0 0 1 1 1 47 U AR—=T )L LPRZ | Bh [ FEZ3A | 0000 0000 | 0000 0000 | 1111 1111
1 I
PSA DT

TINT T | TNEY .
0| 1 00 |1 0oj01|oO 48 . § By [ #EZA | 11111111 1111 1111 1111 111
VIEIRL U AK 0

FA
| sqro
ST T | SR I3Ah Jui77’~
ol 1lo]o|l1]o0o]|o0]1 49 i ) B [ E2GA | 1111111 | 11111111 | 1111 111
RINL U RA 1
A
Bl0A T2y Loz | T POBES
ol 1loflol1]o0|1]0 4A o Ty / #2354 | 11111111 | 11111111 | 0000 0000
7
BA ey Lz | TP
ol 1lolol1]o]|1]1 4B y v /#2354 | 11111111 | 11111111 | 0000 0000
P
FABAT—HZ L | SARDTH
o|l1loflol1]1/0]o0 4c v IBAT 7ARDFEZ | 000 0000 | 00000000 | 0000 0000
o250 i)
B ABRAT—HA L | SARDFE
ol 1lolo|l1]1]o0]1 4D J&Jf 77 FAEDFEZ | 6000 0000 | 0000 0000 | 0000 0000
TAHA iy y)
INARDFE
MR U2
ol 1lolol 1] 1]1]1 4F 7o :%Ek “7 | v/ #x54 | 00000000 | 0000 0000 | 0000 0000
P

7.6.4 L' XD

ANR—=F LVRZ (LY2RZ 0 BEO ) 1ITIE RV P AZICE > TANEH I DOEEHICE U RNERSNTNDINT
BAfR7e BEUNC AT Da Yy LSS LE T, AJJAR—F LUAX T GiABVEH T, ZhboL oA
ICEXALEITOTH, RISV A, IBENCHIIIENAR Y YT LoYUIZE» T, 7 74V ME (X) SR EDET,
P ABVEMED R, EXIALIRENEE SN, TNERIFFC, RICATR—h LU AINT 72 ASN5HZE% 12C T
AAEINT DA~ R XA MR ESET,

R76. LRI 0BELL1(ADAR—-F LPRH)(1)

Eyh 1-07 1-06 1-05 1-04 1-03 102 101 1-00
Yt ridy X X X X X X X X

ey 117 I-16 115 1-14 113 112 I-11 I-10
F 74/ h X X X X X X X X

HAR—F LUAZ (LPAZ 2 BEO 3) ([ZiE BRL PAZ TH A LL TERSHL THAE L)LY v 7 X
WDIRENET, TNHDOLVAZOE Y MEIX, AJELTERINIZEAITEELFEA, TLT, ZTNHOL TV AZ)
DRt UL, FEEOE  OE Tl HEIREHIEL CWE 7y 7ay 7 OfEZ L TWET,

RT1T.ULSRY 28XV 3 (HAR—bF LPRY)

Evh 0-07 0-06 0-05 0-04 0-03 0-02 0-01 0-00
F7F N 1 1 1 1 1 1 1 1
TCAL6416RA 0 0 0 0 0 0 0 0
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R1-1.LPRY 2BLU 3 (HAKR—b LPRF) (KiX)

Evh 0-07 0-06 0-05 0-04 0-03 0-02 0-01 0-00
Evh 0-17 0-16 0-15 0-14 0-13 0-12 0-11 0-10
F7 4Lk 1 1 1 1 1 1 1 1
TCAL6416RA 0 0 0 0 0 0 0 0

FRPESCHRL DAL (LY AZ 4 BEO B) 13, ML P AZ T AT EL TERSNI-E L DR EZ R 52 LN TEET,
INBDOL Y AZDE y My 5 (1 2 EHEAT) & ST DR —h B O R RKERLEd, ZThHDL P AZDE Y
V7425 (0 ZFEZIALe) & G TR —F B OuDBIEN RS ET,

K78 VPRI 4BLV 5 (BUYREKEL P RS)

ok P-07 P-06 P-05 P-04 P-03 P-02 P-01 P-00
F7 4k 0 0 0 0 0 0 0 0
TCAL6416RB 1 1 1 1 1 1 1 1
vk P-17 P-16 P-15 P-14 P-13 P-12 P-11 P-10
FIFVE 0 0 0 0 0 0 0 0
TCAL6416RB 1 1 1 1 1 1 1 1

ML VR (LY AZ 6 BEOT7) 1L N0 D MERERLET, ZNHDOL YV AZDOE Y M 1 12y 5&, Xl
THR—F EALEA L E—F AR TANEFEFO AT EL TAR—T M ET, TRHDL U AXDOE YR 0 |12
VT HE, JIGTDR—b AT IIEL TA R —T M0 E T, R—bORERE A IS ICEE 5L, 7UTE
AIZAR =M 2FIVIAL B AELET,

RT79. LRI 6 BLUT7 (BRLPRY)

Evk C-07 C-06 C-05 C-04 C-03 C-02 c-01 C-00
F7 4k 1 1 1 1 1 1 1 1
TCAL6416RA 0 0 0 0 0 0 0 0

Evh C-17 C-16 c-15 Cc-14 c-13 c-12 c-11 c-10
FITHIVh 1 1 1 1 1 1 1 1
TCAL6416RA 0 0 0 0 0 0 0 0

H I BRENREL 2213, P AR—h@ GPIO /Xy 77O I BREIL ~ L2 L £7, & GPIO I%, 2 2O AZ D
ey hE AL T, BREOHEIRL ~VIERNE R T 228N TEET, 722X, LUAY 0x41h (B h 7 BLOY
6) IZAR—h PO7 L, LY A% 0x41h (Evh 5 BLO 4) 1 TR —hk P06 &L £9 (UL FFEE), GPIO i /18K
L ~ULiE, 00b = 0.25x OERENFREE, 01b = 0.5x OERENFRAE, 10b = 0.75x OBRENFREE | 11b = 522 BRE) IR E D FE
NEFFO AXNZT BT TLASNET, FEHIZ OV T\ S L TLTIES0,

£ 7-10. L X4 0x40h, 0x41h, 0x42h, 0x43h (HHEREEEL PR %)

Evk CC-03 | CC-03 | CC-02 | CC-02 | CC-01 CcC-01 CC-00 | CC-00
TR 1 1 1 1 1 1 1 1
Evh CC-07 | CC-07 | CC-06 | CC-06 | CC-05 | CC-05 | CC-04 | CC-04
YAzt vy 1 1 1 1 1 1 1 1
Evh cCc-13 | CC13 | CcC-12 | CC12 | cC-11 CcC-11 CC-10 | CC-10
T 74N 1 1 1 1 1 1 1 1
Ewvh CcC-17 | CC17 | CC-16 | CC-16 | CC-15 | CC-15 | CC-14 | CC-14
T 73V 1 1 1 1 1 1 1 1
28 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TCAL6416
English Data Sheet: SCPS276


https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/jp/lit/pdf/JAJSLX8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLX8D&partnum=TCAL6416
https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/lit/pdf/SCPS276

i3 TEXAS
INSTRUMENTS TCAL6416
www.ti.comlja-jp JAJSLX8D — JUNE 2022 — REVISED JANUARY 2025

ANTyF LI AZIL, P AR—bD GPIO B D ATy TFHEGEEAT—T NV | T 4= MILET, TNHDOL TV A
I, ZOE VB ATIR =R TSIV CW A EICO A AN TT, Input Latch LY A% B R3S 0 O&E | XD A
HECOIRBEIZT v T SN EE A, FETDANE L OIRRENEAL T HE, BIAZNRELET, ALV AZDFHEH
HLEITHE, %JD@%L ITVTEINFET, ANDEOa v IRIEIZRE S Thb, AJIAR—R LU RZZ AT L HY
AT ZVT ENET,

Input Latch L'’ 2% B ks 1 Iy hEd e, S THANE L OREN Ty T INET, ATNRENZLT 5L, FH
VIABDFEAL, AP ZENR AR —F LYAZ (LY AZ 0 BLO 1) OxbicEyMor—REnEd, AHR—h
LRSI T L BIDIABII IV T ENET, 7‘_7‘_1, AN —R LORZZGRA TR, AR moad vy
RABIZEHED L, BIIAZIIZV T ST, AJIAR—h LU RZ O3 T HE Y M, i'@)&%‘b\%ﬁﬁéi’btﬂ//ﬁfﬁﬁ\%
FrahvEd,

72203, P04 AIRueTy7 0 REEIZHY, FioryyZ 1 IREIGERL T, HUrYy7 0 IREBICRESE, AR
—h 0 LVAHIZDO BB Z T, BIVIAB N ERSNE T (FAZENTORWER), AJJIR—h 0 LU AX THiA
LRETINDE, ZNLUSNDO AN BB LL TR HUE, BIVIAZIIZVT S, AJIAR—F 0 LY RAZOE Y 4 D
RHUEIXM )T, AR —F LP2ZRZDOE Y 4 OROFEAH UL, ZOR SR TI0IZ720E9,

Ty FENTORWASNET yF SN2 AT OIRBED R IZEIEDY | ZNNHILDIRIBIZRE DL BIVIATMIT 774
TOEELRVET ANV AZZGEANT L Ty FENIZAS ORIEZALD I3 }iﬂﬂ%éﬂ FIAZGE VT S E
Fo ANTF VORI TyF SN DT v F S TORWVHERICE DS E . A Ouyy 7D T ORIEIZ R L
3L BRIV T ESNET,

AN BT TFSNIZATINETF STV TOVRWNATNIZEDDE ATIR—F LUAENLO A HLIZIE, BAEDR
—h vl LUVBKBENET, AU BT T SN TORWNWATINLT T ENTZANICEDDE, A)‘JI//JW
LD AHUIZIZT v T Snfzar vy LoV S ivE T,

RT7-11. UPRY 0x44h LV 0x45h (ADSvTF LI RE)

Evh L-07 L-06 L-05 L-04 L-03 L-02 L-01 L-00
vazé.vidy 0 0 0 0 0 0 0 0

Evh L-17 L-16 L-15 L-14 L-13 L-12 L-11 L-10
vaztridy 0 0 0 0 0 0 0 0

TINT T | TINE T AF—T ) LURZEFH T 5L, GPIO B DI NT v | FNE I ARG EAF—T IV [ T4
=TT HIENTEET, Evhanrys 1 Ik T58 TAT v | TUE T ARG RINT 52L& E
T, EvhEadyr 012ty bt b8, GPIO B nb I ATy | AR ARBIN IS E T, GPIO B A kL
THERL T 2& . HUIT A —T 0 ET, IAT o7 | TAE T RIRL D22 T5E . A7y RS-
TN ARFONT N ERIRTHZ LN TEET,

RT712. L RY 0x46h LR 0x47h (FIWVTF v T 1 TNT O A Z—TIV VSR

4
Evh PE-07 PE-06 PE-05 )PE-04 PE-03 PE-02 PE-01 PE-00
T 7 F/Vh 0 0 0 0 0 0 0 0
TCAL6416RB 1 1 1 1 1 1 1 1
Evh PE-17 PE-16 PE-15 PE-14 PE-13 PE-12 PE-11 PE-10
T 7V 0 0 0 0 0 0 0 0
TCAL6416RB 1 1 1 1 1 1 1 1

Pull-Up/Pull-Down Selection L VAZZFEH T 5L, ENENDL A Eyhae7 vl I 535281280, % GPIO @
TNT TR TNA T A AR T HIENTEET, EvharyyZ 1 ITRETDHE, £D GPIO B Zx LT
10kQ OTNT 7T HBINEIREN T T, EvbhandyZ 0 IZRETDHE. £D GPIO B AR LT 10kQ DT V&7
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EHIOBINEN T T, LUAX 0x46h & 0x47h 2L CTILVT o7 | TAF MR T 2 —T Mz d5E, Znb
DUV VAR ZEZIAZEIT>TH GPIO B AT HVER A,

R T713. LR 0x48h LU 0x49h (FINT v T 1 TIF IV BIRLV SR F)

Evh PUD-07 | PUD-06 | PUD-05 | PUD-04 | PUD-03 | PUD-02 | PUD-01 | PUD-00
FIAVb 1 1 1 1 1 1 1 1
Evh PUD-17 | PUD-16 | PUD-15 | PUD-14 | PUD-13 | PUD-12 | PUD-11 | PUD-10
T 7FNVE 1 1 1 1 1 1 1 1

B AR I, *'ULJ%VX7 L ZBI T T AN DO w7 1 1Ty RS, VAT ADREIEIZE AL LT 4
— TR ET, FIVIABZAR—T AT DITUT, JIST o7 A7 Evbandys 01ty LET,

ATTRREINZEAL L FIVIAT~ A7 L AZOFRE YRS 1 12y hEand e, FIARIT~AIS L, BIVIAZRE LT
P—rSNFEzE A, EIVIAZ~ AT LUZZDFISE YRR 0 Iy banbh e, BIVIABRE BT —hEET,

ATPRBINZEALL . ZDORERELTHRALILENIABRN Y AT7SNIZLE | FVIAB~ AT LUAZ Bz 012ty D
ELFIRBE BT —rSE T, BRR TT TIZHEIIAL DY =R TWD A DEIAZ~ AT B Ay 112
b deE, FIABE L OT P —MIMRINET,

KR T714. UPRY 0x4Ah 5LV 0x4Bh (BIYVIAHIRY LI RY)

Evh M-07 [ M-06 | M-05 | M04 | M03 | M-02 | M-01 | M-00
F74Ak 1 1 1 1 1 1 1 1
TCAL6416RB 0 0 0 0 0 0 0 0

Evk M7 | M6 | MA5 | M4 | M3 | M2 | M1 | M0
F7A b 1 1 ! 1 ! ! ! !
TCAL6416RB 0 0 0 0 0 0 0 0

FNIAIAT —H A L VAR, BIVIAHR DY — 2% i T 57T 25 A H UL U AZ T, Fi i UED
w7 1 ORE | JHETAANEATEIVIALDY — A ThHHI AR TNET, r:f//7 0 D&, ATEXEIDIA
B —ATIEIRNZEZ R LTV ET, Interrupt Status L AZOXIGEE VRS 1 Iy hENDHE (wAZEND). ED
IARAT —HA EYNIrYv7 0 IZRVET,

&R 7-15. L R# 0x4Ch LUV 0x4Dh (BIVIARRT—F R LI R¥)

Evh S-07 S-06 S-05 S-04 S-03 S-02 S-01 S-00
vaztridy 0 0 0 0 0 0 0 0

Evh S-17 S-16 S-15 S-14 S-13 S$-12 S-11 S-10
T 7 F/Vh 0 0 0 0 0 0 0 0

Output Port Configuration LY A% %, R—RHENL T v a7 Vgt —72 KA A B ERIRTE T, vy
v7 0Ty 5L 0 1T T v a7 LTSN ET (Q1 BEO Q2 1377747, v¥yr 1128y b3 25E,1/0
A —Tr RLAVELTHRLET (Q1 1374 —T 0, Q2 1ET 77 47), I~ R o —4r 2T, fipL V24 (06
BEO07) THE—F BV LU TRET AN, ZOL IR (0x4Fh) 27075 552 La B LET,

ODENO |ZAR—h 0X 4Rkl . ODENT 134 —k 1X Ak L £ 1,
FRT7-16. L RY 0x4Fh (HAR— MERL PR %)

Evhk T A ODEN-1 | ODEN-0
F74Vh o | o | o [ o [ o | o0 0 0
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7.6.5 /X PSS 53>
F—H%, EXALBLOGARVav R E2E LT, 2 ha—5L TCAL6416 DR TAs#sNE T,
7.6.5.1 A%

TCAL6416 |27 — X% iXETHITIX, T /AR TRUVAZFEL T, i FLE Yk (LSB) Ry v 7 0 1By LET (7
PNAR TRURIZOWTE, [/ 7-7 2B H), TRLVADHIZT~VUR NARREES, ave R SAhDOBRADT — 4%
ZETOVIAZEELET, 1 RIOFESIARTEEENDT —F A MUTHITRIZHY £ A,

TCALB416 ([ZNjE ST~ 22 DL AZT 11 #HOL P RE T LU TEMET AT RS TOVET, 11 1o~ 7
eI, AT =R, AR —R, Wk, iRk, ) BRENEEE (2 D 16 E vk LY RAZ) AS1TvF TV T
TN TINE T AT ) TINT T | TN T AR ENIAR~ AT FABAT —HA LT AZTT, 1 DDy
ABNT =B WIEFEENDE, FDORDT —H NANITIZRo>TODEIR T DLV RRICERESNET (K 7-9 BX
O 7-10 2B ), 72213 BADOASARBRH SR —F 1 (P R% 3) ITEEENDE IROAAAMNIH IR —F0 (L
AH ) KNS ET,

1 BIOEZALTEREENDGT —F NAMUTHIRIZHY EE A, ZOEINT, 8 EVIDOHKL RS AT, EUWIMSIL
THHTHILNARET T,

SCL 123\ /4 /5 e\ 7\ 8\ J9 cee ‘
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 1 T T T T ‘
SDA|S|0|1|0|0|0|0 DRlolAlolololololol1|0|A|0'7| 1 |Dat|ao| 1 |0'0| |1'7| 1 ||3ata|1| 1 |1'0|P‘|P|
1 & i s
Start Condition R/W|Acknowledge |Acknowledge |Acknowledge Stop
‘From Target ‘From Target From Target ‘ Condition
Write to Port | | /_\
T T 1 |
| | | 1
Data Out from Port 0 { { { X \
\
| | L ‘
!
Data Out from Port 1 \ \ | Data Valid 1 )F
| | | Low e
-] S ~
B 79 . HhiR—b ULPRIANDEEAH
scL  J1/2 345\ e\S7J8\ o\ J1\/2\J 3\ 4\ J5\ Je\ /7L /8oL /1 J2\ /3| J4 6\J7L/8 o1\ /2 /3 J4LJ5 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 1 ‘ 1 T 1 T T T I
spa[s|o|1][o]ofofo[AR[o]iafo 0 0 0 0 1 1 ofa|mss Data 0 LS| A [usB Data Lsefa|p|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
x I i %
Start Condition RIW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop
From Target From Target From Target Condition

Bd 7-10. R L PRI NDE EAH
7.6.5.2 MY

IRA v ha—Z 3RS, Y7 0 128y L7z LSB 2 IL7- TCAL6416 DT KL A% E(E T HMLERHVET (T
NAAZADT RLAZDWTE K 7-7T 5 H), TRV ADRKIZ, a5 R NAMNFEEL T, 77 8ATHL VAL A RELE
7

HRE%, 7 AAOT FUVAZFEELET N, 22 Tldl Fiey ey yZ 112yl ET, 2w R NARNCER
SNV AEINEDT —H% TCAL6416 ([ZXVEFELET (K 7-11 BLO ¥ 7-12 &), 7 —XX,. ACK 7rvr
IV ADSLE ERY Ty U TV RFNTEEZIAEIVET , B DOSAMRFEA SR, O ASA NG AT 28
TEETN, ZORRTT —XIZIXT 72> TODHI T F DLV AZDIERN ISV TNET, 722 01E, AR —
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M BFRAHEND L WICHAHENDSAMNIATIAR—R 0 12720 ET, 1 B0 HUIEE TZIET LT —2 Ak
BITHIBRIZHV EE AL AR 2 b =T IR BICZEFE LI DT =2 77/))*‘/“75:5@Li’¢/u ﬁb‘f FHECE)
L7221, A~ R ASAMIAT THRAHT ROV P2AZ DfEZ ANET, 7o 21X, BEB ORI R B ICATIAR—H 1
A LTSS FEBRICHAHSNOL D ARSI A TR —F 0 1TV ET,

Data From Lower

Acknowledge Acknowledge Acknowledge or Upper Byte  pcknowledge
Target Address From Target From Target Target Address From Target of Register o Controller
/ v
[s[of1]o]o]o]o|fBlofa] | | commandByte |A|S|0|1|0|0|0|0| |1|A MSB  Data,  LSB[A[e
DR 1 1 1 1 1 1 1 1 1 1 1 1 1 /
h A
— [ ¢— First Byte ——;
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

/ T T T T T 1 v

eer MS? L 1 |Dat? L lmB NAI_Pl
yy
4— Last Byte ——» Stop

Condition
B7-11. LRI DSDHRHIRY
scL FEWAVEWAWSW AW AW W AVAWAVAVAVAVAVAWAVAVAVAVAVAVAVAWAWAY XY
Target Address } Data From Port ‘ Data From Port }
oA [s[of1]ofofofofp I1HAI Datat,  , [A] | | patas | | [t P
T |
t Start ﬁ ACK From ﬁACK From NACK Frortlf %Stop
Condition ‘ Target ‘ Controller Controller Condition
Read From h
Port ‘r\ {—\ ‘
| | |
Data Into :\/ (
Port ; ‘ Data ZX Data 3 ‘ } Data 4 X } Data 5
} th b s ‘F |
‘ ‘ ‘ ‘ INT is cleared
‘ ‘ ‘ by Read from Port
| ‘ P ! | Stop not needed
‘ ‘ | | to clear INT
|v4” i t|r —> hﬁ

A T —HOEEE, STOP KIFCEOWOTHEILTEET, ZOLE DTV /)y 72— R FET DT —2BNEN720ET (e —
R) ZAUZ, TR SARRZZETORET 00 (Input Port L P AZ DFEAIN) ISR ESH TODLOEEEL TV ET,

B. ZOMTIE, mWOF—7 vk TRLVAEOHLE, P R — LD EBEOT —Hnikt O TITbhb, 2~ R ASAMEE, BiEdd), BLow—
T TRUAMEOHLAERESICOES (K 7-11 25 8),

K 7-12. AAR—b LRI DHEHTY
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87TV —a RE

-

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
AV VA INEE D IEMMES 522 BIREWV 2L ER A, 4 O B AT 28 OB AMEICHOWTIL, B
BERROBELTHIBIL QO EIZe0ET, BERITE T ORGHEEEZRIEL T AN HZET, VAT A
DREREAFER T DML N HY F T,

84 77U — 3 gl

TCAL6416 X, ZDOT NAANL—4 e LT I12C avbn—7 (Faty ) IZEH SN CNET 7 r—a Tffibi
T4, B FD 12C ANRITIE, MO —F v FAALZARN SRS T THNENER A, TCAL6416 (I ke
—IINBEENTZIGETC, 2 b —I BNERFITHE T A4 EOHD GPIO OFEIZEESINET,

TCAL6416 OREW 2T 7V r—arid, arba—FlOEWIEIDEE (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
ANELTHERR T HZEH TEET,

82R&‘JMLET IV —ay

8-1 1%, TCAL6416 ZAffi J rlfe/2 T 7V r—a iRl £ T,

Vel Vcer
10 kQ (x7)
Veei=1.8V ' ALARM(!)
é é é N N A N RN SUBSYSTEM 1
10 kQ > 10 kQ > 10 kQ > 10 kQ ,}: " ::
Veel Veel Veer E F Al
Target !
Controller Poo : | Enable | \| | Controlled
SCL [— scL Po1 , \ Switch
SDA SDA " TCAL6416 |
INT INT I BL
RESET RESET P2 !
P03
GND P04
P05
P06
P07
P10 Keypad
P11
P12
P13
ADDR P14
P15
P16
GND P17
|
s
A, ZOBITIE, T/3AA TRLA% 0100000 ([ZF%ELTCNVET,
B. P00 3L P02~P10 I AT ELTHERR SV CNVET,
C. P01 BLXOPUM~P17 [ZH7EL THERSILTWET,
D. 7u—7( TR DAREMD®HD (P R—b L) AJNITIRBIB LT T, RIANZIOA IR T 0 —T 4 ZIZ736720 O ThUL, #iHi
RETY, ) (P B—FN) ITF Ty 7 ERPUIAE T,
8-1. RRMAET7 7V — 3 ERE
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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 NADRAARRIT, EUEE— R 21377 A E—REIET 400pF, $72137 7 ANE—F 75 AT 550pF %
ZIRNEINCT DM B ET, SAZ RN, TCAL6416 DF5 . SCL ® Ci. SDA @ Cip ZMBEL TEPITEET, =
IS, B B, P — 2, BEUVIR EOBINY—7 v hOSRE I Z £,

8.2.2.11/0 T LED £ #IfHl33IBED Icc /ML

8-2 [T T XHIT, LED 24572012 110 Zi585A ., i 110 1 3P Z ML T Veep XS E T, P R—
FEATTEL THERR S IV TWD IS V) 13 Veep JV/INELKARBIZ 230 CTiH#E & ik%@iﬁ@ifr LED |ZAL v g/LR
TIE Vr DEAA—RTHY, P R—FBNADEL THER SN TODEA ., LED 134712720 %4, LinL, P R—FDEIE
1L Voo — V1 EELLRVET,

Ny T VERBI DT 7V —a Tl P A= AT EU TR SV B B IR 23 e/ DRICHN 2 BV TV A4 LED %
i35 P AR—FDEEIL Voep ERILNENU BIZTHHEERHVET, 4 8-2 |2, LED LA EL/-EDOKRE
RPIE R LET, ¥ 8-3 TiX, Veep 28 LED EIREELVL | D7eib Vr ZIHE o TWET, 2O HEIFELD
H. 110 D V) % Veep ERILNZILLL EIZHERFL T, P R—FR AT EL TR S LED 347 D LETH | IHEER D
HMEhEET,

Veer

100kQ

Veer

LEDx

B 8-2. LED & MiF[CERE L /=ED K Z /B
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1.8V 33V
Vcep LED
N
LEDx

8-3. EBETHIBZTNBETNAR
823 77V or—= 5 HikR

25
—— Standard-mode
\ —— Fast-mode
20 \ —— Fast-mode plus
\
g 15
= \\
x
£ N
& 10 \\\
A S~
5 \
T —
\ —
T —
o —
0 50 100 150 200 250 300 350 400 450
Cp pF)
AL —R FT—]: fscL = 100kHz t.=1us
T AR E— R fsoL = 400kHz t. = 300ns
Ty AN T—R 7T fscL = 1MHz t. = 120ns

A

8-4. RKTIVT v TiEm (Rp(max)) ENRBE (Cp) E DR
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8.3 BERICEIT H#RHEIA

8.3.1/O—F> Uty FOEH

TV FR0T =R AL U —F 2 Uy MEREZETIL T TCAL6416 27 7 4 /L MRAEICU By hT&E S
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,

8-5 L[X| 8-6 |Z. 2 FEFHAD /NU—F L Uk R LET,

Veer

| |
| |

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

" Y 1 > Time
| | Time to Re-Ramp |
4—— Ve RT—» Ve T — «——Vec RT—»
B9 8-5.Vecp 13 0.2V £7=[2 OV £ TEIZETIETLTHS, BELRLEY
Veer
A
: Ramp-Down : : Ramp-Up :
: F““*VCC_TRR_VPORSO““"l
V| drops below POR levels ‘ 1 ‘
[ [ [ [
; ; ; ; }Time
| | Time to Re-Ramp | |
«— Vec T Voo RT P
B 8-6.Vccp [ PORRLV YL 3V RETRHRIZETETLTHS, BELRLET
# 8-2 2, WG DEAT DT —F 2 Uy MIDOUWT, TCALBA16 DT —F 2 Uty MEREDMREZ RLE T,
K82 WREINBER -T2 0ESYT U=}

52— @ oo 2 mocE|
ter S FAL—F omplLTe 0.1 2000 ms
trT B ERL—k 8-5 # &M 0.1 2000 ms
trrRR_GND 7B (Voo 75 GND £ TR T4 5584 8-5 #& M 1 us
tTRR_PORS50 M7 7 (Ve 8 VpoR_MIN - 50mV FTIERTT2555) 8-6 M 1 Hs

Veep W27V T BRAETHILITH L3, Veer_ow = s DEXIT | R S
Vee_gH B TRAL 2 L L X 8-7 &R 1.0 \%
tew Veep_gH = 0.5 % Veey DEXZ HERED IBHEL 727 ) TR 8-7 &M 10 us
VpoRF Ve SEH FAWERD POR OEJERN v RA b 0.6 \Y
VF’ORR \Y cc ﬁt)JIjJ)V)H#@ POR @%E}\U‘Y7Q AR 1.0 \Y

(1) Ta=25°C (FHCRIROAIRD),

2)  HFAR, FFHOIVBRESATOET,

BIRDI Y TFUE, ZOF SARDSAT —A> Uy MEREICS 8% RIE T TTHEMERBYET, 7 Uy T (Vec_ow) &5
& (Vog_oH) HAWIRFLET, AR R, VA AL E—F VR FRAR A E—F AT T —F 2 Uk
PERBICR R T T R T, ZRODOHARORNE FIEDFEMIZHOWTIEL, X 8-7 &3 8-2 ML TLE3Y,
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Veep
A

} Time

B8-7. Uy FREIY yFHS

Vpor (& XU —F 2 Uy MIARBI R TT, Vpor (& VYRR S, T X TOLUAZE [2C/SMBus A7 —Fh
YUUINT 7 ANV MRIBIZHIUE SN D EIEL LT, Vpor PIEIE, 0 (T T 427>, F7213 0 26 F L7 Ve
WISCTEDYET, FEMICOWTIL, X 8-8 &3 8-2 2L T2V,

Veer
A
VPOR
VPORF
> Time
POR
A
> Time
| |
I I
@ 8-8 VPOR
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84147

841 LA TORDHLFZ1>

T A ADEFAME R IR T D720, — RN 7 VM (PCB) L AT D MBI > TIEE W, A —F U AHEA |
EBATRE | @ET — AR BT E OO, 12C FH- O E TIERBEIC 20 EE A,

J_XTD PCB LATUMIBWT, [FHIN —AZEMAIZHNIT 228 SRR (IC) D fFA BN DBRITE S —X
NHWIZEEN TOKIDIIREE 528, BIREY TURICRFEIND KB IN —ANRLVZLDOERETREDH IO, M
—AMEE KL TAHZEEHIRLES, SANZBIOT Ay V7 avF o, Bl OBEAZ I+ 57-0125<
ERENET, JOKR& a7 oV T58 BRI OBV F R AL BRISENOE 2 kac&ET, £
7oy K0/hS7ear T o AT L mWEBEROVy IV ERETEET, 2o 0ar 7 HiE, TEXHRY
TCAL6416 DIT<ITALEL TZE, ¥ 8-9 12, ZNHDRAN T 77 4 A% RmLET,

8-9 [TRTLATUMITIL, E B AL, EIREZ T K (GND) IZaEI 7L — b LT N A H]
THIET, 2 EDAHD PCB T2 LN TEET, 72721 | A5 BRIFRE B O SO Tl 4 J8 B R AHER S E
¥, —fRINIZ 4 |8 PCB Tid, B 5ok LIg L FIEICELHRL . WD 1 27T F 7L —8 LT d9 1 50
Wi ZER 7L —BHRHICLET, BRET T RICT L= FidmE 7V — 2T 2 A T U O SEA
BIREIT GND (ZHft T2 E D DD FK M EIETR i Sy FOFERICE T ZBLE L, B 7 2 NHEE £/ iﬁéﬂi@)ixf
MBI L £, BT 5 52— 2RO SO T2 L E R HLHE TS ET 28, 2o
FET B 8-9 ITITREN TV ERE A,

84.2 L1470 A

To Controller

!LL
3
= S
< T FE E
rl<gZb Slala
[
(]
-
N

vcC

23 T e

@) @)
= =
(@] o
= =
GND
@» signal ® GNDyvia ® VCCvia GND plane VCC plane
8-9. TCAL6416 DL A7V b+
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ITNARBLURF AV FOYR—F

91 RF a1 A MOEFEMERITSHiE

RF¥2 A RO EHIZ DWW T OB EZ T IDITIE ., www.tij.co.jp DT /SARBLL 7 4 L Z BV TLIEEW, (@A) 27
Uy 7L TR R 58 BRINTZT R TORMERICBETAX AV AN IS TIAZENTEET, AREOFEMIC
DNTIE, WETENTERF 2 A MIE N TV DEGTIEREEZ Z B <IEE0,

9.2 YR—pFr-VVY—R

FEXP R AL AL ALY E2E™ R —h T4 —F AlE, TP =T BRIEFE ORI LB T A8 Mo 28
— IO RGEDDEBESAZEN TEXALGET T, BEFEORIEERR LD, ME OEME LIV T52L T, it
TR XA RIS N TEET,

Vo 7S3TN3ar 7o V0E, FEREICIVIBUROFEE RIS NDIHOTT, TNHIRTF TR A AV LAY D
BEARERS T A D TIEAL BT LHTIX VR AL AV AY D IR E KM LT D TSI EE A, TR A2
VALY DIFE S EZIRLTIZEN,

9.3 BiE

THxY R A AV VA Y E2E™ is a trademark of Texas Instruments.
T RCOBEEL, TNETNOAEICFBELET,

9.4 HEBIMEBICEHT S EIEHRER

ZD IC 1%, ESD ([CE > THHR T FREMERHVE S, TF A AL AV LAY T, IC ZEFOBIIIE ICHE B L O s

A EHERLET, ELOROROBEOR B FIEICIEDR VA, 7 A AR T 5B Zh b T,
A\ ESD ICLBMARIE, DT RMREIE T DT A ADTE R E TGOV ET, K72 IC DY E, /STA—F A DT

AL T 272 TARSITO DR DIND FTREMER D720 | DS LR T <R TVET,

9.5 A&

TXY R ALY LAY R ZOMFEEICIT HEEPFEO— R B LI OERP TSN TWET,

10 tRETREE

ERFESRBOFETFIILGET 2R CWET, EOUGETREEITRFERICEC TOET,

Changes from Revision C (June 2023) to Revision D (January 2025) Page
o IRy —=UIERIRIT Y= 24 B2 VSON /307 =B Tt 1
o YT 24 B VSSOP ZAB ettt ettt e re e e renes 3
o DGS0024A A1 =TI IT BB TBNN ettt et e e te e teente e eaeeae e 42
Changes from Revision B (April 2023) to Revision C (June 2023) Page
o RF¥aA DX ANVE: [TCAL6416 16 £k 12C-Bus] 75 TCAL6416 16 £ FEHE 12C-Bus | IZA R ............. 1
o IR —UIFHIREZET L TE 2 ZE oot 1
Changes from Revision A (August 2022) to Revision B (April 2023) Page
o R0 — UKD TSSOP BB 7 L 2= DIEZ IR (oo 1
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MITINARABELUERF A POYR=-F

1.1 RFa A2 MOEFHEMZERITRSAE

RF¥2 A RO THIZ DWW T O EZ T DL, www.tij.co.jp DT A RBLL 7 4 L Z % BV TLTEEW, @A) 22
Vo7 U ORI HE, BREINIZT R CORBERICET A AP AN HAZ TRDIENTEET, EFEOFEHIC
DNTE, WETENTRF 2 A MIEGEFN TWDSRETBEREE B30,

M2YR—=—F-VY—2R

FEA A AL AL AN E2E™ PR —h e T4 —T AF. T =T BRI A DRI LRI T AL e A%
— PO RGEN D EEGAZEN TEXALGET T, BEFEORIEERR LD, ME OEME LIV T52L T, it
TR XA RIS N TEET,

Vo733 7o 0d, FEREICIV BUROFE SN HOTT, TNHIRTF TR A AV LAY D
BEARERS T A D TIEAL BT LHTIX I R AL AV N ALY D IR R ML= D TSI EE A, TR A2
VALY DIFE S EZIRLTIEEN,

11.3 B8
THXY R AL AV A Y E2E™ is a trademark of Texas Instruments.
T RCOBEEL, TNETNOAEICF/BELET,

1.4 BESHNEICEAT S FEEER

ZD IC 1%, ESD ([CE > THHR T FREMERHVE S, TF A AL AV LAY T, IC ZEFOBIIIE ICHE B L O s

A EHERLET, ELOROROBEOR B FIEICIEDR VA, 7 A AR T 5B Zh b T,
A\ ESD ICLBMARIE, DT RMREIE T DT A ADTE R E TGOV ET, K72 IC DY E, /STA—F A DT

AL T 272 TARSITO DR DIND FTREMER D720 | DS LR T <R TVET,

11.5 FARE

FHA R AL AV VA ZOMFEEICIT, HEERIREO RO ERN RS TOET,

12 AhZhb, Ryo—2, BLLEXRR

PUBED == TUE, AR =TL Sy —  BEOESNC T AR THEN COET, ZOFRIT, fEEDT A

AZHDOW TR TREREHT DT — 2T, ZOT —Z I FERKEESNDIENDY, FFRa A MPRUGETENL G EbH
VET, KT =2 — DT TUVIREE S TODEE T, 2R OB Z2 ZHTZ30,
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121 Ah=ZhIVTF—%

PACKAGE OUTLINE

DGS0024A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
PIN 1 INDEX
AREA
RN | [SoAcl— /" pianE

\
-
l— =%
== -
— K
—
—
—
o2 255
: —
NOTE 3
—
—
1 4X (0°-15°)
— K
12— —

R : =
0.275
8] 31 24X 0165
29 "

[ [o1@[c[A[e]

SEE DETAIL A\} Pﬁ 15

J E‘[ 0.15) TYP

~— - / _
GAGE PLANE 1.1 MAX
. DT* L_.f 07 ‘L0.15
0-8 0.4 0.05
DETAIL A
TYPICAL

4226366/A 10/2020
NOTES: PowerPAD is a trademark of Texas Instruments.

-

. 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 dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. No JEDEC registration as of September 2020.
5. Features may differ or may not be present.
i§ TEXAS
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DGS0024A

EXAMPLE BOARD LAYOUT
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

24X (1.45) T—-‘ SEMM
] — | S
24 03) /[i] | )
(R0.05) TYP :D ! :t]
22X (0.5) :D ! :!:
LEE | )
== 1 ) oy
| -
E— | C 1T
1) | T
—— i C T
N — | T
| ‘ |
. .
LAND PATTERN EXAMPLE
SCALE: 15X

METAL UNDER SOLDER MASK
SOLDER MASKX fOPENING
”””””” )

SOLDER MASK: METAL
OPENING\
L \
0.05 MAX AL EXPOSED METAL 4 o5 min JL EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS

4226366/A 10/2020

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.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA002 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
DGS0024A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

N
=

(R0.05) TYP

24X 145 SYMM
24X (0.3) %
[i) |
— |
axos— (1) |
LEE |
= |

oy

-
w

gl

“4)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 15X

4226366/A 10/2020

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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INSTRUMENTS
www.ti.com
44 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TCAL6416
English Data Sheet: SCPS276


https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/jp/lit/pdf/JAJSLX8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLX8D&partnum=TCAL6416
https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/lit/pdf/SCPS276

BEELBMOoHEAREEIE
TXP R A AN AT, Gl T —Z G T — % (T — 2 — G R ET), #itV /=R (V7 7LV A THA UG HRET), TV r—a
VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TCAL6416DGSR ACTIVE VSSOP DGS 24 5000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 L6416
TCAL6416PWR ACTIVE TSSOP PW 24 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 TCAL6416
TCAL6416RTWR ACTIVE WQFN RTW 24 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 TCAL
6416

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

© | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents 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. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 7-Jan-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TCAL6416DGSR VSSOP | DGS 24 5000 330.0 16.4 544 | 6.4 145 | 8.0 16.0 Q1
TCAL6416PWR TSSOP PW 24 3000 330.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
TCAL6416RTWR WQFN RTW 24 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
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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)

TCAL6416DGSR VSSOP DGS 24 5000 353.0 353.0 32.0
TCAL6416PWR TSSOP PW 24 3000 356.0 356.0 35.0
TCAL6416RTWR WQFN RTW 24 3000 367.0 367.0 35.0
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0024A

SMALL OUTLINE PACKAGE

E 6.2 TYP
PIN 1 INDEX AREA
22x[0.65
] — == o
[ e
] 1
| 1
| 1 i
T — I—
| 1
| 1
| 1
| 1
(] — jzgi —t
B J 45 Fﬂ 24% 939

.19
4.3
S % [o10 [c[Als]

J

’ : GAGE PLANE
./ \
\ 1

]

;i
\\&,,/\ (0.15) TYPj ‘ I
SEE DETAIL A g Xl

\\.

DETAIL A
TYPICAL

4220208/A 02/2017

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

INSTRUMENTS
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EXAMPLE BOARD LAYOUT

PWO0O024A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
24X (1.5) S\(KLMM
! | ‘ (R0.05) TYP
o | ot
|
|
|
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER /—SOLDER MASK
OPENING‘\ SOLDER MASK\ OPENING
EXPOSED METAL :\ 777777,7,}EXPOSED METAL
*H‘* 0.05 MAX *j 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220208/A 02/2017

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
PWO0O024A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (0.45) |

R

SYMM

ORRE

[any
w

24X (1.5) SYMM
! j ‘ T ¢ (R0.05) TYP
| ‘
|
|
|
|
|
|
|
4
|
|
|
|
|
|
|
|
|

-

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

4220208/A 02/2017

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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GENERIC PACKAGE VIEW
RTW 24 WQFN - 0.8 mm max height

4 x 4,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224801/A
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MECHANICAL DATA

RTW (S—PWQFN—N24) PLASTIC QUAD FLATPACK NO—LEAD
-
8]
415
\ o 5,85
PIN 1 INDEX AREA —1
TOP AND BOTTOM

070 ] J0,20 REF.
i B B

SEATING PLANE

«—{050)

w °
EEURVRVIIVRHR

1 6
24 | 17
D THERMAL PAD C
D _SIZE AND SHAPE -
D SHOWN ON SQPARATE SHEET C
D L J -
191D C 2
18

—»Hﬁ 24x 220 | 1010 @lcla]B]
0,18 0,05 M

(@)

4206244/C 07 /11

NOTES:

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.

Quad Flatpack, No—Leads (QFN) package configuration.

The package thermal pad must be soldered to the board for thermal and mechanical performance.

See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

Falls within JEDEC MO-220.
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THERMAL PAD MECHANICAL DATA

RTW (S—PWQFN—-N24) PLASTIC QUAD FLATPACK NO-LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR

(OPTIONAL)
1 [}
\Li Jujuuu
T 24 C7 E d Th | Pad
/—— xpose erma a
D 1
D -
2,70+0,10
D + -
l D -
19 CZ
ANARAIIAEAEA

L] T3

4— 2,700,110 —»

Bottom View

Exposed Thermal Pad Dimensions

4206249-5/P 05/15

NOTES: A. All linear dimensions are in millimeters
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LAND PATTERN DATA

RTW (S—PWQFN—N24) PLASTIC QUAD FLATPACK NO—-LEAD

Example Stencil Design

Example Board Layout 0.125 Thick Stencil
(Note E)
Note D — ==20x0,5 —1 =20x0,5
= — 24X0’8—“|:j‘—U JUUL —
O O O | 03
() (- L:) 4XV1’1 ‘ —_
=10 0 0= 31 48 —  3154,75
= — 240231 = [67 —1 <
— 1O O O|—=— e D
= RO, 15— —
000000 000001
hae—" 31 —] \
/ , “ f— 3,15 ——
\ ’
7; 4,8 Ny 4,75
// \\\ (66% Printed Solder Coverage by Area)
/ AN
/ Non Solder Mask Defined Pad \\ Example Via Layout Design
/ . Via layout may vary depending
',/ T T \\ on layout constraints
¢// ... Example Solder Mask Opening \\\ (Note D, F)
. < (Note F) AN
/ \\ N f—— 2 7 [——
’ / 0,08 0.85 ‘\‘ 9x90,3 ’
o ROISC A 5 Mo O O
| i | |
H i _O O O 2’7
\.‘ m Pad Geometry 6x0,9
\ 0,07 ’ / (Note C) Q O O
\ All Around / 6x0.9
. / ’
.. pd
~. -
"""" 4211120-3/D  05/15

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and dlso the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F.  Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting
recommendations for vias placed in the thermal pad.

NOTES:
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