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Vo H O EER) 0.5 4 Y
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lok WAoo 7 & Vo <0 -20 mA
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R, ccp
liok AN o5 T ER mA
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Ve
‘ P R—Fk Vo = 0~V¢ep 50
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lon i H 47 High Eie) P R—h Vo = 0~V¢ep 50 mA
lec GND %L 558 ot B it -200 mA
lec - - mA
Vear AL DB R T 10
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SRR COBIERS (BT 30R 25720 RY)

B/MA  BKfE|  HAL
xCC" BIRET 1.08 3.6 vV
CCP
SCL. SDA. RESET | 0.7 x Vg 3.6
Vig High L~V AT 0.7 x v
P00~P17. ADDR : 3.6
Veep
SCL. SDA. RESET -0.5 0.3 % Vg Y
Vi Low L~V A 1B+ 0.3 x
P00~P17, ADDR 0.5 v Y
CCP
lon High LU H & PO0~P17 10|  mA
lou Low L~YLHI /38 (VoL S 0.3V) P0O0~P17 25| mA
Ta JE PH IR -40 125 °C
Ty B A TR 125 °C
5.4 2 (CBA T B 188
Rolr—o
B TE() DGS (VSSOP) PW (TSSOP) RTW (WQFN) v
5%~ ¢ 5% ¢ 5% ¢
Reua B A D JE B~ O BT 86.3 101.4 471 °C/W
Rescitop) | EEATRASS—2 (L) ~DOEHEH 34.6 452 41.2 °CIW
Ress PEA DD TR~ DB 475 56.6 26.6 °C/W
Wir BEA S R A~OFE T A—5 15 6.9 2.2 °CIW
Y8 BEA DS IERA~DFE T A—4 47.2 56.2 26.5 °C/W
Rojcboty  |[HEATBD S —A (JE ) ~DEEHT BTN S 15.8 °C/W

(1) TERBILUERBOBGHL L EDTEMIZOWTL, [HHERBLIWNIC Ry — VORGSR ELT 7V r—ar /=S RLUTESYY,
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5.5 ESAEE
=

= = wA EHE BR|
= R V,
INTA—H 7 F%{q: CCP ﬁ 'TE ﬁ ﬁﬁi
Vik ANEAF—R 75T EE I} =-18mA 1.08V ~ 3.6V -1.2 Y,
VF’ORR NI —F U“‘Z/}‘%E\ VCC ﬁt)J:Jb)V) V| = VCC if:{i GND\ |o =0 0.85 1.0 Vv
Veore |73V —A v Uy NEIE, Vee LB T30 V| =Vcc £721Z GND, Io=0 0.6 0.75 \Y
1.08V 0.8
1.65V 14
lon =-8mA, CC-XX =11b
2.3V 2.1
3V 2.8
Vou P 7K—F High L~ LH /) BT loy =—2.5mA BLT CC-XX = 1.08V 0.75 v
00b. 1.65V 1.4
lon =—-5mA FH LT CC-XX = 01b,
lon = —7.5MA 5108 CC-XX = 2.3V 21
10b.
lon = =10mA BL U CC-XX = 11b, |3V 2.8
1.08V 0.2
= XX = 1.65V 0.15
P FE—h loL = 8mA, CC-XX =11b Vv
2.3V 0.1
3.0v 0.1
VoL Low L~ LU H )
loL = 2.5mA 11U CC-XX =00b, |1.08V 0.25
loL = 5mA LT CC-XX = 01b, 1.65V 0.15
P AR—h loL = 7.5mA LU CC-XX = 10b, 23V 0 \%
loL = 10mA BJX U CC-XX = 11b, ’ :
3.0v 0.1
) SDA VoL=04V 20
loL Low L~V )& — 1.08V ~ 3.6V mA
INT VoL=04V 4
. . V) =Vcc %7213 GND 1.08V ~ 3.6V +1
Iy AN =& P R—k
V| =3.6V ov +1
HA
. SCL, SDA.
I A — 2 & RESET V| = V¢e £721L GND 1.08V ~ 3.6V +1
Iy AN — & ADDR V| = Vee ¥721% GND 1.08V ~ 3.6V +1| pA
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5.5 BRI (FiX)
SR EE R T OBIERE (FRIZFLIRASZRUORD)
o= - B B FKR|
— 2 v
INT R 4 7 }‘%{4: CCP 4@ 'fﬁ 4@ ﬁfﬁ
SDA. RESET = V¢g. 3.6V 7 15
P 7“6“—‘]\\ ADDR = VCCP ifl&i 2.7V 5 1
GND. 1.95V 4 8 bA
110 = AJJ. fsoL = 400kHz. 95
FEE—F -40°C < Ty £ 85°C 1.32V 2 6
(400kH2) SDA. RESET = Vgl 3.6V 7 24
P 7" —h, ADDR = Veep Elis 27V 5 18
GND. 1.95V 4 14 HA
110 = AJJ, fgcL = 400kHz, :
85°C < Tp £ 125°C 1.32V 2 M
SDA. RESET = Vcgr. 3.6V 34
P 7“6“—‘]\\ ADDR = VCCP ifl&i 2.7V 24
GND. 1.95V 18 bA
| 110 = A, fscL = IMHz, 95
ce ke -40°C < Ty £ 85°C 1.32V 12
(loor+ | HEnai i A
lccp) SDA, RESET = Vcg. 3.6V 42
P 7"—FK, ADDR = VCCP Fix 27V 30
GND. 1.95V 22 HA
110 = AJj. fscL = IMHz, )
85°C < Tp £ 125°C 1.32V 16
SCL, SDA, RESET = V¢g. 3.6V 15
P 7“6“—‘]\\ ADDR = VCCP if:lj 2.7V 1.2
GND, 105V MA
110 = AJ7. o = 0. fsct = OkHz. 95 06
-40°C < T, £ 85°C 1.32V 0.6
Y SV E S
SCL. SDA, RESET = V¢g. 3.6V 14
P 7"—FK, ADDR = VCCP Folx 27V 10
GND. 1.95V 8 HA
110 = 7\77\ |o = 0\ fSCL = OkHZ\ i
85°C < Tp £ 125°C 1.32V 6
Rpu(i NES T VT 7 1T
putny | PV V77 B0 P A—F 70 100 140| kQ
Rodinty | NER V4 07 ARHL
C AN VR SCL V| = Vg 7212 GND 1.08V ~ 3.6V 25 pF
SDA Vio = Vec $721% GND 1.08V ~ 3.6V 6 8
Cio AT HAE DR = - pF
P AR—F Vio = Vee F721% GND 1.08V ~ 3.6V 6 85
56 914 XV UEH
H B & COBMERERFAN (FHZFBR 020 RY)
B/AME  BKME| B
RESET
tw UEvh 2L ARERH 80 ns
trec Uty M REH 0 ns
treseT Uty b ETORERH 400 ns
P ~"—Fh
tpn BIABZIAESED P R—FD K/ LA 30 ns

8 BRHCT BT — RNy (DB b B
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5.T2CNNR YAV IEH
IMRIREE REDR T OB ERE (RIS RRR 22\ D)

H/IME RAME|  HAL
I2C "R - 2RFUH —K ®—F
fsel 12C 7vry 7 JE K 100| kHz
tsch 12C 7z 0> High HEE 4 us
tsel 12C 7y d Low M 4.7 us
tsp [2C 2,34 7 BEH] 50 ns
tsds 2C TN F—% BT o TR 250 ns
tsan 12C U7V F—4 d— /LR 0 ns
ticr 12C AN DL LA 1000 ns
tict 12C A S DIEH T AN HEE 300 ns
toct 12C H /1 DSEE R AN B 10pF~400pF /XA 300 ns
touf STOP & START [? 12C /SZD 7Y —HFH 4.7 us
tsts I2C START %7213 18 START &fhoikiE 4.7 us
tsn I2C START £7213 K18 START Seff—/LR 4 us
tsps 12C STOP {0 iE 4 us
by | AT — SR SoLLou o SDAL 345 s
SCL Low 75 SDA
by | ACK SIEDA T —4 I (H177) Low ~ ACK 345 ps
(ER
Cp 12C NADF B AT 400 pF
I2C /SR - 77 Rk B—F
fsal 12C 7w JE ¥k 0 400 kHz
tsch 12C 71270 High 0.6 us
tsel 12C 727 d Low K[ 1.3 us
tsp 12C 2,4 B[] 50 ns
tsas 12C U7V F—4 2y T v 7 I 100 ns
tsan 12C TN F—& dR— /LR 0 ns
ticr 12C A 1D H AN B 20 300 ns
ticr 12C A J)DSEH T30 B 20 x (Vgc /5.5V) 300 ns
toot 12C D3 E T A 10pF~400pF /32 20 x (Ve / 5.5V) 300/ ns
touf STOP & START [? 12C /RZD 7Y —HEf 1.3 us
tsis I2C START £7=13x# START &fF0OR%E 0.6 us
tsth 12C START %£72i%/< 18 START &fhas—L~ 0.6 us
tsps 12C STOP &ft:mi%kiE 0.6 us
tvd(data) BT — 5 ?;C%;gv?% SDA t 0.9 us
SCL Low 75 SDA
tvd(ack) ACK &I EZN T — 2 K5 (H77) Low ~® ACK 0.9 us
(X
Co 12C S ZD 7S Bl 400| pF
I2C 1R - BT —F F5R
fsal 12C 7wy s AL 0 1000 kHz
tseh 12C 71270 High FE[E] 0.26 us
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5712C/INR 74 XV JTEH (frx)
SRR E R COBVERE (R ZRR 2320 BRY)

H/ME RAME| EAL
tscl 12C 727 @ Low Ml 0.5 us
tsp 12C %S A 2 3R] 50| ns
tsds 12C 2 VTN F—H By T 7 R 50 ns
tsn 12C U7V F—4 dh— /LR 0 ns
tier 12C AJIDSEE AN EERE 120 ns
tios 12C A S DS T EER] 20 x (Vgc /5.5V) 120 ns
toct 12C ) DSEH R 30 R 10pF~550pF /32 20 x (Vgc /5.5V) 120 ns
touf STOP & START [H? 12C 2D 7Y —HEH] 0.5 us
tsts I2C START %7213 X1 START &fh0ikiE 0.26 us
tsth I2C START £7213 X1 START Sffids—/LR 0.26 us
tsps 12C STOP Atk mi% & 0.26 us

N SCL Low 7°% SDA
t hT — A 0.45
vd(data) BT — A AR EC us
SCL Low 75 SDA
tvd(ack) ACK &M BEZhT — 2 K5t (H477) Low ~» ACK 0.45 us
f& %
Cp 12C 2D EEMEA R 550 pF
5.8 A vy F IR
B K COBEREFFEN (FRoitiloe iRD)
INFGA—H R (AT) R (A7) B/ME EEE BORfE| BAL
ty FIDIA AT R P A—h INT 1 s
tir FIDIA TR 2 ML R SCL INT 1 s
tov 7 — 2 A IR SCL “—h 400 ns
tos AT =5 o 77 W P H—k SCL 0 ns
ton ANTF —2 FR— /LRI P H—k 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 =
S | & 30 _
£ 12 I ——— 5 —_————//
> 0 P % 25
g o L—
7] —T | // @ 20 [_—
g © — 8 15
O | —// - —
3 10 —
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. HREMEBELOMBE - FM+ E— K
10 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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5.9 KFAVFE (Fi)
T = 25°C (KT RO FRY)

8 20
— Vcep = 3.6V —— 125°C
7| — Vecp=3.3V 18| — 85°C
—— Vgep = 2.5V — 25°C
< 6|— Veer =18V < 16| — —0°c
2 | — Veer=12V = 14
S 51— Vcep = 1.08V s
5 / 5 12 /
S 4 S ~ |
=3 a 10
5 3 ~ g
@ D g
82 /// 7“4 8 —
1 //4/ | ==
,// 4 &"&
0 2
40 25 10 5 20 35 50 65 80 95 110 125 1 1.4 1.8 2.2 2.6 3 34 36
Temperature (°C) Vcep - Supply Voltage (V)
5-3. R Y NAHREHREBE L OBMR 54 HREREEFREEEORARFE -FM E—F
40 45
— 125°C — 125°C L —T ]
— 85°C 40| — 85°C
35 2500 — 25°C ?/
I — —40°C — 35| — 0°C
2 30 P E /
= £ 30
5 ) ] £ /
= 5 =
3 = 3 % ///
%_‘ / ~ 20
g 20 = =
» / 9 15
15 ,/ 5 Y/
o / 10
10 —~
// 5
5 0
1 1.4 1.8 2.2 26 3 34 36 0 0.1 0.2 0.3 0.4 0.5 0.6
Vcep - Supply Voltage (V) VoL - Output Low Voltage (V)
5.5. HBERLERETEOBERE - FM+ E— K 5-6.110 > O BREHED Low BEEEL DR, Vecp = 1.08V
70 200
— 125°C — | — 125°C
60| — 85°C — | 180] — gs5°C L
— 25°C //____ 160 | — 25°C
z — -40°C ——— z — -40°C P
g 50 / = 140 =
E 40 / g 120 ﬁ
/ —
£ 30 = 80 / |
i 7 2 Z
S 20 L 60
(e} (e}
Re // 2 //
10 Z |
w| L
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
VoL - Output Low Voltage (V) VoL - Output Low Voltage (V)
5-7.110 o @R ENH Low BEE DR, Veep =1.2V 5-8.110 Vo EREMEH Low BE L DBR. Veep = 1.8V
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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

12 BEHICIT 57— 2 (DER BRI Sbd) #5F
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5.9 KFAVFE (Fi)
T = 25°C (KT RO FRY)

130 175
100 | — 125°C — 125°C
—— 85°C — 85°C
M0 — 250¢ P 190f_ 25¢
__100| — -a0°C _ — -40°C
< g9 ] T 125
= 80 <
s 70 1] 100
3> 3
O 60 (&}
75
2 s =
3 3
& 40 % & 50
30 g /
20 yz 25
10
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Veep - Von (V) Veep - Von (V)
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
20| __ g50c 210 — 85°c
180 | — 2500 — 25°C
R — -40°C __ 180 | — -40°C
g 160 A <
£ 140 € 150
g 120 — g
5 100 8 120
g a0 // g 9
2 2
<? 60 9D 60
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
Veer - Vo (V) Veer - Vo (V)
5-17.1/0 V —REifii & 117 High BHE & DB, 5-18.1/10 YV —REifit & 171 High BE & DB,
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
-_— Vccp =1.2V, ISOURCE =-1mA
ol — Veep = 3.3V, Isource =-1mA
S
>g 0.08 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. 1/0 High BE &8 & DB%
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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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Vel

R =4.7kQ

=

DUT

C, =100 pF
I (see Note A)

INTERRUPT LOAD CONFIGURATION

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

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

| /A A |
Data \\ | j( :
Into Address Data 1 Data 2
Port ~ / :
0.7 x VCCI
0.3 x VCCI
0-5 X VCCI
View A-A View B-B
A CLITiIYm—T7 LIRHOBRENEGENET,
B. T XRTOAINL, LLTFORMEEFF OV =R — 0BG SILET :PRR £ 10MHz, Zg = 50Q, t/t; £ 30ns,
C. TRTONFGA=REWIN, TRXTOT AAACEA TELDIT TIEHVER A,
6-2. BV AHAREKRES K VBEERE
Copyright © 2025 Texas Instruments Incorporated BHH T 57— N (:‘;f,; el »é\b@) g 15
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Pn 500 Q
C; =50 pF
L
I (see Note A) 50002
P-PORT LOAD CONFIGURATION
—— 0.7xV
CCP
SCL PO A P3
‘ —— 0.3 X Vcc|
‘ Target
ACK

tpv
(see Note B)

\

- N
\

Last Stable Bit

Unstable
Data

WRITE MODE (R/W = 0)

SCL

Pn

READ MODE (R/W = 1)

CLZiET m—T LI EOR®NEENET,

toy 13, SCL T 0.7 x Ve 725 50% @ 1/0 (On) A ETHIESNET,

TRTDOANNE, LU O FF OV = R —ZB IS ET :PRR £ 10MHz, Zg = 50Q. t/t; £ 30ns,
HIAE— B 1 > ORESH, JBIET 720N 1 BEBLET,

T ARTCDRTA—ZEWRIEN, T_XRTOT A AHEATELDIT TIEHVEEA,

moow»

B 6-3. P R— FOAREBRELUS 1 X > JikH
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Veel

R =1kQ

Pn 500 Q
SDA DUT ®

DUT l ® ® 2xVgcp
I (see Note A) I (see Note A)

SDA LOAD CONFIGURATION P-PORT LOAD CONFIGURATION
Start
SCL \ /_\ / \ / ACK or Read Cycle
(C
)
C
)
SDA .
¥_ﬂL________TT _______ L _____ ¥mvw
I I*tRESET’l |
(C
T p)) |
RESET %——I ——————————————————— H ———— Veqi2 |
l*tREC"' I I‘itRECH
-ty |
« | |
) l |
Pn | —- Veepl2
> |
!¢tRESET’|
A CLitiETr—7 iR EoFENEENET,
B. T XTOAINL, LLTFORMEEAFF OV = kL — 2B AHGSILET :PRR £ 10MHz, Zg = 50Q, t/t; £ 30ns,
C. HF—EIZ1 >TORIESI, WIET DN 1 [FIEBLET,
D. IO IZASELLTHRENET,
E. T XRTONRTGA=ZEPIEN, TRXTOT AR TEDDIT TIEHVER A,
6-4. Yt v FATERS X EBERR
Copyright © 2025 Texas Instruments Incorporated BHH T 57— N (:jggf el wé\b@) g 17
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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

INT - Interrupt Logic ]
ADDR
l f> PO0-PO7
SCL L1
Input 12C Bus Shift 16 Bits 110
. Filter Control | Register Port
SDA < e P10-P17
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
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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

Current Control Decod — PMOS_EN[3:0] [
Register ecoader

i

L NMOS_EN[3:0]

|
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

V7 =T Uy MERH LI, I2C A‘ZL@:/l\m~§75%3£1§éhész“t ZDa<wrR ﬂmbfu\éﬁ“m'COD
T INAAZHKILTE /J?&)\H%F0>772L/I/W< WUy b DI RAH LE T, FES BOICKRES TS0, 12C
INADEREZ AN T, ZONRRIZT RAAR S LIRS TRV IREEIZT AL ERHDET,

V7 =T Uy MNERH UL, LFTOFIECTERSINET,

1. 12C "2z ba—F 7 START b2 X5 L £,

2. HHTATRLRIL, PRIFELDOE XTI a—L0 12C 282 7RL-AT0000 0000) T, R/IW E'YME 0 I2EyRLE
7, EIEENDH/ A ML, 0x00 T,

3. BRIV a— UEREEZ R — LTV T N TOT /A AL ACK 24 EL &9, RIW By 1 (FiA L) 12ty
FENTNARRE, T34 A% NACK 2 4EL £,

4, PRI a—)L TRUANRT 7 Vo8 NAHE, 2 a—F1% 0x06 I[Z5H LT —ZD 1 SNA DL EEE Liﬁ‘
—H NASPMUDIEDEEE . T AAARIT 7 /)Ly, Uy hLET, 1 DIDH LWL IR IRESH -
2 % HLABED/SAN ;tTﬁ/)//éim“\ FOSA AT L HIBTL T 12C Ay — VA UL ET,

5. T—%(0x06) ® 1 "ARREFEEINDE, A bma—FIV 7 =T Vbvh — U A& T IE 572912 STOP
SR EELET, AT AT START b2 EHL ., Uy MIFEITENEE A,

FROFMESTRTET 5, FAAAII By M FEITLET, ZHUTEY, TRTOLURHEIZZ)T S, BFE
AREDT 7 4 /VMEIZRDET,

7.4 TINA ADEEEE— K
7.41/¥0—F> Uty ;

Veep | \ZFE T (OV~) ZEHIIN 5L, BIREEN VPOR ETHET, NED T —F> Uy M2k TCAL6416 1
Uty MREBICHRFF S E T, ZOEE, )“E/Hj( iﬁtpﬁﬂféh TCAL6416 DL A% L 12C/SMBus D AT —h 7//
ITENENDOT 7 AV NREEIZOIE LS E T, T =k vk ATV EITIIE, ZD T Veep & Vpore A1
FTb, BOEEEEETRTLERHIET,

7.57AQ55200
7.51PC £>8—2114 X

W71 12C S AZ, VTV Zvy 2 (SCL) T4 &3 U TV 7 —4 (SDA) FA > THERRESIVET, T3 ADH S B
BT AEEIL. T DTAL TN Ty 7B CIEOERICER TANERHVE T, T —Finkid, /SAREY
—REETHRWEEICO LB 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 NANEZAZT DL, ZOT AR L, ACK BI# D7y 7 7L A7) High &2 SDA AJ) | W%
Low (2925727 /Vvy (ACK) TIRELET, X—7 vk T AL ADT R AN 1% START Seftf:& STOP SFD T4
F3AZEITTEEEA,

[2C RATIL, K ray s 2OLADRBIT 1 DDOF —Z DB NEEESNET, SDA T DF —Z1T, 7ay 78 o
High /<L 2 H1 2 L COBUERBHD ET, ZOMETF —% T4 WERTHE, HlifEla<ok (START £7-1%
STOP) LU CIEIRES AT (4 7-5 25 18),

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 NANHRE TEET, 8 BV D%
NARDHEIZ 1 DD ACK B & £, LI — 3708 ACK B b RE RIS, hT7AIv XX SDA A %k
TAVENHVET, 77 VT %ITHT /SA AL, ACK BIHED 7y 7 E#A7S High 7SV AD L& SDA TA L N TEL
T Low Z#ERF TEAL912. ACK 711y 7 OULADIE SDA FA L T NE 7T HMENDDET (K 7-6 2B M), ¥
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—TIrDL Y= NRT RUIRESIL TS 6 B3 A M2 F LTERIZ ACK Z LR T2 BBV £, FERIZ, =
YIR—=TNIE =T I DT AIY I INEZAZ LI A D% IZ ACK 2L 2 ENHVET, Y 2BfEDT=012
L By Ny TR AR — VR O SR AT T N E DV E T

arha—IDOL T —N\E, kD ANARRE—F b ray s &k, 77 /vy (NACK) 4Tz, 7—
HDIT BB = Y DT Ay AL E T, arha—7DL 3 — T, SDA 712 % High 252 Toh
EATWET, ZO%H, 2 ha—70 STOP &UA A CELLINT, NIV AIvHIT —H TA L EfRILT D EERHY
i‘j‘o

Start Condition Stop Condition

B 7-4. START %f4$ & STOP £4DEE

SDA / x \

SCL

Data Line |Change

B 7-5. Ev MERX

Data Output = -
by Transmitter / X

NACK
Data Output Sa

by Receiver

SCL From
Controller 1 2 8 9
: i

Start Clock Pulse for
Condition Acknowledgment

B 7-6.12C NARDT L/ Vy
RT12.AV9—T 1A ADESE

ek
7Ah
7 (MSB) 6 5 4 3 2 1 0 (LSB)
FRAAD 12C TRLZ L H L L L L ADDR RW
. P07 P06 P05 P04 P03 P02 PO1 P00
/10 7 =242 /"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 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

LA BROENIE, Low (0) ZEINT DL HEZIALEIELRDET,

24 BRHIHT ST — N2 (DR B ) 2KE
Product Folder Links: TCAL6416
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7.6.2 BIIL X ETV R /51 A
TRLZ NSARDOTZ IV BRI THE . SR avba—Fida~r R SAMEELET, 20/ T TCAL6416 D)

ML PAZRAFSNET, ZOT —F SALD AL By M

2 9ER
.-

EZUBNEL VRS (M), ), BB, 7

TIRERR) ZSBLCWVES, B b 6 £ R 2SARD FAL 4 BT, T8 ADYLEIRRERE (Agile 10) ZH54 72012/
BEDLETHASNET, a<v K SAMT, BEIALIREFIZOLEEINET,
FLVa< U KRB EEINDE, TRURAIBESINIZL U AX L, HiLDa~< R SAMREESNDET, st lick->T
TR AR MRS E T, BIREAR, N—RTU =7 Uy, F203Y 7 =7 Uy I, L A2 3T 7 40
FC 00h IZER ESINET,

B7 |B6 | B5 | B4 | B3 | B2 | B1| BO
B78. HELRY Ev b
R7-4AIVENA b
LD 2H B IS AR
B7 | B6 | B5 ﬁﬂﬁB4/ 5:33 = B2 | B1 | BO :?(1/6]\%;% il d 7 @%ﬁfﬁﬁﬁ
0 0 0 0 0 0 0 0 00 ANR—K0 ISARDZELELY XXXX XXXX
0 0 0 0 0 0 0 1 01 AFIR—R1 IRNANDFEHEY XXXX XXXX
ol ol ofo] ool 1]o0 02 HIH—1 0 ’E‘ggzﬁf 1111 1111
oo lolol| o] o] 1|1 03 HIHE—F 1 ’Eé’;&ﬁf 111 1111
ol ol ofo]ol|l1]o]o0 04 R O ’E‘ggg@fy 0000 0000
o ool o| o] 1] 01 05 HMEICHR 1 ’Eéﬁ%ﬁf 0000 0000
ol ol ofo] ol 1] 1]o0 06 HERR 0 ’ﬂgjﬁf 1111 1111
oo lo o] o] 1] 1|1 07 HERR 1 ’Eé?iﬁf 111 1111
o| 1] 0o ool o]o 40 Hi BB O ’Eé??f 111 1111
o| 1] o0fo] ool o] 1 41 Hi BB O /;jé)jzﬁf 111 1111
o1 ]olololol|1]o0 42 1 BR B3R 1 ’Egj?f 111 1111
o | 1] oo ool 1] 1 43 1 B 1 ’;ﬂéﬁﬁy 111 1111
o| 1] oo o 1]o0o]o0 44 ANFvF LIRS0 ’ﬂéﬁ“ﬁ@? 0000 0000
ol 1o fo] ol 1] o] 1 45 AAToF LR /;ié??f{ 0000 0000
o | 1] ofo]o|1]|1]o0 46 7 ”7:/77/ ! Z’ji;g % ’;ﬁéﬁﬁfﬂ 0000 0000
o | 1o oo | 1| 1] 47 77 ”i’;} ! Z’jjgf 1 ’mgﬂ;‘i\%‘f 0000 0000
ol 1] oo |1 0]o0o]o0 48 77 VT’i;zgivyﬁm ’E‘g;%f 111 1111
o1 ]ol o] 1]0] 0] 1 49 77 vT"if/Z’;fﬁyigm ’Egjﬂﬁf 111 1111
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RT7-4. AT B NA b (FeXx)

LD 2E B A AR

B7 | B6 | B5 ﬁ%ﬂm/ 5:33 = B2 | B1 | BO :17(1/6]%;/rF i d 7 b= ffﬁfﬁﬁﬁ
ol 1] oo 1]lo]1]o0 4A HDIA T~ AY LT AH 0 ’E‘ggz%f 111 1111

ol 1o ol 1] 0] 1] 1 4B BRI~ AY LUAH %ﬁé—ﬁfﬁ 1111 1111

ol 1lolo | 1] 1]0]o0 4c %JV)@%‘X?EW‘ YA AhD#ELID | 0000 0000
o |1 lo o] 1] 1] 01 4D HIDBBATIATAA by | 0000 0000
o | 1 oo | 1| 1] 1] 1 4F H R — MR L 2 ’Dilggi%f‘ 0000 0000

7.6.3 L' DB

ANR—=F LVRZ (LY2RZ 0 BLEO ) 1ITIE RV P AZICE > TANEH I DEEHICE U RNERSNTNDIT
BRI, BN A TRBuY vy LUV E T, AJJAR—h LU R L, BEATRVER T, 2hbor Rk
ICEZIARET>TH, WEIIHVERT A, INBBICEINESNEEY v 7 Lo UIZE ST, 774V ME (X) BIREVET,
FEAROBEIEDORNC, EBEIABIRENEE SN, THEFRIIFIC, IRIZATIR—F LORZINT 72 ASNDHZE%E 12C T
AATEINT DA~ R NA MR FENET,

K15 LSRR 0BELT1(ADAR—F LPRH)(1)

ek 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100
F7HNE X X X X X X X X

Evh 7 | 6 | 15 | 114 | 13 | 12 | 111 110
FIENR X X X X X X X X

HAR—F LUAZ (LPAZ 2 BEO 3) ([ZiE L PAZ TH A LL TERSHL THAE L)LY v 7 b
APRENET, ZNHDL P AXOE Y MEIE, AJTEL TERINIZEANIRELFE A, LT, ZNLHDL U AZ)
Dt HUTZAEIE, EEOE > OE Tl HITRIREHIEIL D7y 7ay 7 Oz KL TWhET,

R76. LSRG 28XV 3 (HAR—bF LPRY)

Evh 0-07 0-06 0-05 0-04 0-03 0-02 0-01 0-00
vaztvidy 1 1 1 1 1 1 1 1

Evh 0-17 0-16 0-15 0-14 0-13 0-12 O-11 0-10
vaztviay 1 1 1 1 1 1 1 1

FRPESERL DAL (LU AZ 4 BEOY B) 13, L U AZ T A EL TERSNI-E Y DM Z R 52 LN TEET,
INBDLVAZDE vty D (1 2ESAD) & MISTLER—F EXOMBEDNERLE T, ZNHDOL P AZDE Y
FeZV7 4% (0 ZFEZIALe) & G TR —F B OILDmIEA RS ET,

R71-1. LR 4LV 5 (BYEREL P RY)

vk 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

vk P-17 P-16 P-15 P-14 P-13 P-12 P-11 P-10
FT 4k 0 0 0 0 0 0 0 0

WL AL (LY RS 6 BLONT) 13,110 B D H AR LET, ZNHDOL P AZDOE Y M 1 128y 58 Xk
THR—F EALEALE—F AT RTA NGO AT EL TAR—T M2 ET, ZRHDL YV AZOE YR 0 12
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VT T He, KIETHR—h EAXHTIEL TAR—T MRV ET, R —bDORERRE ANDOHINCER T 5L, 7T
AR —MIBE S LRIA BT EL £,

RT78. LRI 6BLUT7 (BRUVPRY)

Evh C-07 C-06 C-05 C-04 C-03 C-02 C-01 C-00
vazé vy 1 1 1 1 1 1 1 1

Evh C-17 C-16 C-15 C-14 C-13 C-12 c-1 C-10
VYaZaviay 1 1 1 1 1 1 1 1

O ERENSREL A& E . P "R—F®D GPIO Ny 77D EREIL ~ L &2 HIEILE 9, % GPIO 3. 2 DL AZDH
ey h AL T, BREOHAEIRL ~VEBNHE R T 228N TEET, 72X LUAY 0x41h (Evh 7 BLOY
6) ITAR—h PO7 ZHIHIL, L A% 0x41h (E'vh 5 LN 4) iZAR—h P06 ZHIEL £ (LA TEER), GPIO ™ H /15
FfL~LE, 00b = 0.25x OBRENGEE, 01b = 0.5x DOBRENFEEE | 10b = 0.75x OBRENFHREE | 11b = 5E 2 BXE) 58 & D RE
HaFO X I BT TASIET, ROV T\ 22 L TSN,

&R 7-9. L X# 0x40h, 0x41h, 0x42h, 0x43h (EHERENEHEL PR 4)

Evh cc-03 | cc-03 | €C-02 | cC-02 | cC-01 | CC-01 | CC-00 | CC-00
FTHMb 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
F740b 1 1 1 1 1 1 1 1
Evh cC-13 | cCc13 | €C12 | €C12 | cC-11 | cC-11 | cC-10 | CC-10
F74k 1 1 1 1 1 1 1 1
Evk CC-17 | CC17 | CC-16 | CC-16 | CC-15 | CC-15 | CC-14 | CC-14
F7A b 1 1 ! 1 ! ! ! !

AT LIAFZX P AR—hD GPIO B D A7y T Mg AR —T7 )V | T48—T MILET, ZTNHDL VA
E, ZOE R ATIR =L THERRSIL T DS B IZDO A AR TT, Input Latch LY AZ By 0 DEE KIS THA
B OREIX T T SNER A KT HATE ORENZELT DL, BIVIALDBHEAELET, AL UAZ DI
HULZEITHE, BIIAITIZV T ENET, ANDB IOy ZRREIZRE S Thb, AR —h L RE &G 3L HID
AT ZV T ENET,

Input Latch L' 2% B R 1 Iy hENbHE, MG TDANE L DREN Ty FENES, ATRENZE T DL, E
VIABDFEAL, ANy ZENAT)R—F LURZ (LY AZ 0 BLO 1) OxbicE Yy MZr—REivES, AHAR—h
LR g E RIVIARITIZV T ENET, 72720 AR —b LORZ R A TRNC, ADErpRaonyys
WHBICR DL, FIVIAFTIZV T ENT | AR —h LY AZO%GTHE Y ML, FIVIAB BRGS0y A R
FrSIET

72EZ0E. P04 AJ13myy 7 0 RFEIZHY, Zhrbryy 7 1 IREBIER L T, BFUrYy7 0 REBICESE, ATIR
—h 0 LURHFIZOEAE R AT, BIVIABZDERSINET (FAZSIVTWRNWEE), AJJR—F 0 LUAZ THiAH
LINFEITESNDE, LIS D AT INEALL TOZRITIUR, BIVIAZIZZV T S, AJIAR—R 0 LY RZDE YR 4 Ot
BHUEIX T, ASIR—h LI 2RZDE Y 4 OROFEHHUEIL, ZOR S T2 E 9,

FoFENTWRWAT ET T ENTZATIDIRENRRIFFIZHIV DY NGt ORISR D L, BIVIARIIT 7T 4
TOFEEERVEST, ANV U RS BT ETE, T TF ENTZATIOWREZEALD BN KBESIL, BIVIAARL )T S iE
T AT F LU ZREZRTGF INTAEE DT TF EN TRV IZZE DS, ATy ZENRITEOIREEIZRE L
W, BIATRIZV T ENET,

ANE BT T EINTZATTIET TSN TORWDWANIE DD E AR —h LUAZNLOF A LT, BAEDR
—h BVl LAV REMENE T, AR TFENTORNATINET Yy FENIZATNTEDLDE ATV AZ
MHDFAHUITIE Ty TFENTaT vy LU MRS ET,
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R 710. LPRY 0x44h BELU 0x45h (AhSyF LI RH)

Evh L-07 L-06 L-05 L-04 L-03 L-02 L-01 L-00
F I AN 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
T 7 F/Vh 0 0 0 0 0 0 0 0

TINT TN TR AX—=T N LIOREZEER 5. GPIO YL DI NT o | TVET AR EAX—T IV | T4
BT NI HIENTEET, Evhanyy s 1128y b5, IAT YT | AT ARTZERIRTHIENTEE
T, BEvhEnY w7 012y b 5HE, GPIO BV b T o7 | IAZ ARSI YIS ET, GPIO B & kL
THER T 28 BPUIT A =T TRV ES, TAT 7 | TAE DT EIRL D RE AT 58, ATy 7 bt Ez
I N T AR ONT N E IR T DN TEET,

RT-1M. LAY 0xd46h BELL 0x4Th (FNT v T 1 TNI O A 2—=TIN LS R

24
E'wvh PE-07 PE-06 PE-05 )PE-04 PE-03 PE-02 PE-01 PE-00
Yarsviay 0 0 0 0 0 0 0 0
Evh PE-17 PE-16 PE-15 PE-14 PE-13 PE-12 PE-11 PE-10
vazt.vidy 0 0 0 0 0 0 0 0

Pull-Up/Pull-Down Selection L A &5 5L, TNENDL VRS Evhae7 vl T L5952 8(230, % GPIO @
TINT T /IR TNA T ARG T HZ N TEET, Bvharyys 1 IZRETDHE, TD GPIO B 2% LT
10kQ OTNT 7T HBINEIREINFT T, Evbanyy7 0 IZRETDHE. £D GPIO B AZKLT 10kQ DT V&7
EHIOBINESNE T, LUAX 0x46h & 0x47h ZFEHLCTNVT o7 | TAF O AMEEET 2 —T M58, Znb

DU AR ZEZIADEIT>TH GPIO BT BIIH FE A,
RT712. LPRY 0x48h BXUL 0x49h (FIVT v T 1 TIWF DO VBIRV SR ¥)
Evh PUD-07 | PUD-06 | PUD-05 | PUD-04 | PUD-03 | PUD-02 | PUD-01 | PUD-00
F IV 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
F 7+ 1 1 1 1 1 1 1 1
EIREAREZIL, %%&7%77\7 LRI T 70 h0uYy s 118y SN, VAT ADOREIRE IZED AT T &
— T IR FET, BINIABE A X —T T AL, T A~vA7 Evbhazayy 7 01y Ed,

ATTIRBEN L, BIVIATL~ AT LI AFDRIGE Y IS 1
H)IA T2~ AT LI AZDFE YRR 0

P—rEEE A,

ATVIRRENZEAL L, ZOFERLEL TRAELZEAL N~ RIS X,
LLEWIARE T —RENFET, BN TIT
BohEnbE, BINIAARE L DT H—

FIIABAT —=HA LD A2, BIVIATZ DY — A%l 35728

(ZeyhEhde, FIIARITAISH, BIVIARE LT

Evh M-07 M-06 M-05 M-04 M-03 M-02 M-01 M-00
vazt iy 1 1 1 1 1 1 1 1

Evh M-17 M-16 M-15 M-14 M-13 M-12 M-11 M-10
T 7 F/Vh 1 1 1 1 1 1 1 1

(R DR H LA P AZ T,

(ZEyhEnn e, AR E 3T — S E T,

FIVIAH~ A LPAZ By 0128y b2
(ZEIIATDY = A2 > TOB AN DENIAT = AT B YRS 11T
NIMRERSILET,

R 713. L RS 0x4Ah 8LV 0x4Bh (BIVIAHT RS LI RF)

P LAE A

nYy 7 1 OGS TDHANEATEIALDY —ATHHZLZRLTWET, Y7 0 D6 ANEUITEIA

28 BEHCRIT BT — RNy (A

LLHG

G) EF
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DY —ATIHIRNZEE/RLTWET, Interrupt Status L AZDOXfIGE VRN 1 Iy hEnbHE (wAZ7END), ED
IARAT—HAEYNIRY Y7 0 IZRVET,

RT714. VR4 0x4Ch XU 0x4Dh (BIVIABRT—F R LI RY)

Evh S-07 S-06 S-05 S-04 S-03 S-02 S-01 S-00
T 7 #/Vh 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 7V 0 0 0 0 0 0 0 0

Output Port Configuration L A% %, IR— RN CTH o a7 Wind —70 KA A B A RN T4, ny
w7 012y DL 0 27 v a7 NV ELTHERLET (Q1 BLW Q2 X7 774712720 ET, ), evy7 112k vh
THENO A —T RLAELTHERLET (Q1 1IX7 08—V, Q2IET 7747, av R U —7 U AT, kL
DAL (06 BEW 07) TR—F B2 ELTRIET DRI, 2OV AZ (0x4Fh) 2707 T 0§ 5282 BEIO L E
R

ODENO IR —hF 0X ZA# Rk L, ODEN1T TR —h 1X Z##Ea L £9,
&R 715. LR 0x4Fh (HHhR— MERL PR %)
=72 FHITE ODEN-1 | ODEN-0
FT Lk 0 \ 0 \ 0 \ 0 \ 0 \ 0 0 0

7.64NX PS>0 53>
F =2, EEALBIOGFHLEVa L REF LT, arha—F¢ TCALBA16 D TARHENE T,
7.6.4.1 ®WEAH

TCALB416 |7 — X% IEETDITIE, T/ A TRLAEZEEL T, i FALE YR (LSB) #ny v 0 Iy LET (7
SYR TRVRIZONWTE, [ 7-7 28H), TRLVADHIZa< R AAMBEEESR, a0 S MOBADT —2%
ZIETHLUAIEIRELET, 1 BIOEBZRARTEESNDT — & A MUHIRITHY EH A,

TCAL6416 I[ZNEESLT- 22 [HOL U AZ T, 11 $HOL AKX RTELTEVET AL RS COET, 11 #Lo<7
IEZNZE L, AJIAR—b, AR —b, WbE SR, fRk, HDBEENREE (2 D 16 Bk LY RAX) ATy F | T ATy
TN INET AR—=T N TNT T | TNANET AR FINIAZRS AT BNABAT —HA LI AZTT, 1 DDLY
AT —HINEFEEINDE, ZDIRDT —H NANINXT /2o THODEI N HF DL VAKX ZEEINET (K 7-9 BX
W 7-10 2B R), 72L20F BAIDOAARBHESE—R 1 (LU RZ 3) ITEIEENDLE RO ASANIH IR —R 0 (LY
AZ 2) ITHEANSIVET

1 BIOEZALTEEINDLT —F SAMNLICHIRIZHVET L, 20X, 8 EVRDZ/L AL A7 1%, BTSN
THEITHIENARET T,
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SCL 123\ /450 6\ 7\ 8\ J9 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 L T T T L] ‘
sDA|S|0|1|0|0|0|0|DR|0|A|0|Dlulololol1|0|A|0'7| 1 |Dat|a0| 1 |0'0| |1'7| 1 I|:)ata|1| 1 |1'0|P‘|P|
T F & ¥ |
Start Condition R/W|Acknowledge |Acknowledge |Acknowledge Stop
‘From Target ‘From Target From Target ‘ Condition
Write to Port h /_\

X
[

\

|

| \

tob & \
|

T

|

Data Out from Port 1

| |
T T
\ \
Data Out from Port 0 { {
[ [
\ \
\ \
\ \

\
\ Data Valid )F
\

e
B 7-9. HAR—bF ULSRIADEZAH

scL  J1/2 345\ e\S7 8\ o\ J1\/2\J 3\ 4\ J5\ Je\ /7L 8o\ /1 J2\ /3 J4 678912 J3J4LJ5 e e e

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 | T 1 T T T )
spa[s|o|1[o]ofofo[AR[o]iafo 0 0 0 0 1 1 ofa|mss Data 0 LS| A [usB Data tsefa|p|
DR * * 1 1 1 1 1 1 1 + 1 1 1 1 1 1 1 * 1 1 1 1 1 1 1
\ \ \

Start Condition RIW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop
From Target From Target From Target Condition

B 7-10. B LV S RINDEEZAH

7.6.4.2 iHEY

INA v ha—Z 3RS, Y7 012y L7z LSB ZfL7= TCAL6416 DT KL A% E(E T HMLERHVET (T
NAZDT RLAZONWTIE K 7-7 #B8), TRV ADKIZ, A~ R ANAMEREL T, 77X T OV O RAFZRELE
7

HEEG, T AADT RV AZFEELETA, Z2TlER Mt yhaayyZ 11Ty LET, av R SAMNTER
SNV T ARENLDT —4% TCALBA16 IZEVIEELET (X 7-11 BLO K 7-12 #5M), 7 —H1L, ACK /my 2
INIIVADNLE ERY Ty DTV RANTEEZIAEIVET , MDA RFEA SN, O ASA PG AT 28
TEETN, ZORF R TT —HIZIA T2 TODHI T HF DLV AZ DAEMN LIRSV TNET, 72e 21X, ATidR—
M FEAHENDE RICHAHSND SAMIATIR—F 0127220 F 7, 1 BIOFEAH LRSS TZIET DT —H Ak
FUTHIBRIZHOFETE AN, NR a ba—J 3R EICZELTEAA DT — AT 7 /)P %R U ER A, il T, FEE)
L7212, <2 R NANIAST TRt T IOV PAZOfEE ANVET, 72203, BB ORTIIREZIZATI AR — 1
AU E FRENIZ ICHEAHSNAL DAZIA TR — 012720 F T,
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Acknowledge

Acknowledge

Data From Lower

Acknowledge or Upper Byte  pcknowledge

Target Address From Target From Target Target Address From Target of Register grom Controller
v v
OO0 OO0 0E 00 MG S0 DO DD OO 0 D S Do)

h A

" ¢—— First Byte ———p

RW At this moment, controller transmitter R/W
becomes controller receiver, and
target receiver becomes target transmitter.
Data From Upper
or Lower Byte No Acknowledge
of Register  From Controller
/ 1 LI T T T ¢
.o oluss patg_, (s8] e
A
4— Last Byte ——P Stop
Condition
B7-11. LRI DPSDHRATRY
SCL 1/2\ 3\ /4\ /5 /6 J7\ /R oo
Target Address } Data From Port ‘ Data From Port }
T T T T T T T T T t
SE0u000D: 0 ESECIEEE I NEC TR0
t Start ﬁ ACK From ﬁACK From NACK Frorﬁfx L}Stop
Condition | Target ‘ Controller Controller Condition
Read From
Port ‘r\ {—\ {—\—
Data;‘lt:: :>K E | Data ZX Data 3 | ‘ Data 4 X | Data 5
! { {
| i e
‘ \ ‘ | INTis cleared
‘ ‘ ‘ by Read from Port
‘ ‘ ‘[j : | Stop not needed
‘ ‘ \ | to clear INT
|V4H i« tir —> l‘i
A T—HORREIE, STOP SIS THUEILTEET, ZOLE RHDT 7 /)oY 7=—RAFET DT —ZDVHNCRVET (KT —
R), ZhUE, 2~ R SAMRZZETORAT 00 (Input Port L P AZ DA I IZERESNTODLDEBEL TWOET,
B. ZOKTIE BROX—F vk TRUARERHLE, P R—IMOOEBEOT —HIRk OB TIThd, a0 R ANANRE, RS, L0 —

b TRUZREHLAE IS TOET (X 7-11 22 W),

7-12. AhiR— b LRI DFHEBEY

Copyright © 2025 Texas Instruments Incorporated
Product

BRHI T3 70— R w2 (DB Bbd) 225 31

Folder Links: TCAL6416
English Data Sheet: SCPS276


https://www.ti.com/jp
https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/jp/lit/pdf/JAJSLX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLX8E&partnum=TCAL6416
https://www.ti.com/product/jp/tcal6416?qgpn=tcal6416
https://www.ti.com/lit/pdf/SCPS276

TCALG6416

JAJSLX8E — JUNE 2022 — REVISED SEPTEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

87TV —a RE

84 77U — 3 gl

-

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,

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 OREM 72T 7V r—avid, arta—Z ORI O EE (Veg) & P A—MIIDEWIEZH DO EE
(Veep) TEIMELE S, P R—HME, A% —7 L Uy, IR, 21 vF D4 —h, LED RE DF /3 A 2D NN Hefst
SNAHHDEL TR CEET, P AR—NI, BIVIAI, TT—b, AT —HAMN T, T a RELNST —HEZ 5795
ASIEUTHERR T 528 TEET,

82 RXMNETF IV — 3y

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

ocow>

Veci=1.8V

Vel

Vel
Target
Controller
SCL
SDA
INT
RESET

GND

10kQ > 10 kﬂé 10 kﬂé 10 kﬂé

Veer

10 kQ (x7)

ALARM(T)

Vel

SCL

SDA

INT
RESET

ADDR

Veep

P00
PO1

TCAL6416

P02
P03
P04
P05
P06
P07
P10
P11
P12
P13
P14
P15
P16

GND P17

wwwwwww
AAAAAAAAAA

SUBSYSTEM 1

=

A AN
- — — — — — e AN
IVAVAY

Enable Controlled
\) Switch

B

Keypad

pa

ZOBITIE, T3 A TRV A% 0100000 (2% EL TWET,
P00 3L PO2~P10 [T A EL TRERRSIL OV ET,
P01 BLOP1I~P17 1T 7L TRERR S U COVET,
Ta—T 4T RBARMEO®HD (P R—b D) AINATEABSLETT, RTANNTEVA NN T —T o 712020 DO THIE, T
RETY, ) (P B—FN) ITF Ty 7 ERPUIAE T,

K 8-1. RF|MNAZT7 TV sr— 3 EBK

32
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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

HAJERERK ., P A—k V—2 (lop) 10mA

12C /"A a2 (SCL) T 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

34
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8.3 BERICEIT H#RHEIA

8.3.1/O—F> Uty FOEH
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31-Oct-2025

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 ©)
@ ©)
TCAL6416DGSR Active Production VSSOP (DGS) | 24 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L6416
TCAL6416DGSR.A Active Production VSSOP (DGS) | 24 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L6416
TCAL6416PWR Active Production TSSOP (PW) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TCAL6416
TCAL6416PWR.A Active Production TSSOP (PW) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TCAL6416
TCAL6416RTWR Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TCAL
6416
TCAL6416RTWR.A Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TCAL
6416
TCAL6416RTWRG4 Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TCAL
6416
TCAL6416RTWRG4.A Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TCAL
6416

@ 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 TI RoHS Statement for additional information and value definition.

@ | ead 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.
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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.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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www.ti.com 9-Oct-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
TCAL6416RTWRG4 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 353.0 353.0 32.0
TCAL6416RTWR WQFN RTW 24 3000 367.0 367.0 35.0
TCAL6416RTWRG4 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
www.ti.com




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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PACKAGE OUTLINE

DGSO0024A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
PIN 1 INDEX
AREA
27TYP [&Toa]c]
22X

— ) 24 r

i — =1
] ==
— —
— 1
— 1

50 2x(55]
NOTE 3 — 1
— 1
— 1
| — 1 4X (0°-15°)
— 1
P — J== et -
3 o4 0-275 I
8] 3.1 0.165
2.9 [4]o1@][c|a[B]
SEE DETAIL A\\ /\ X (15
. / '

\ (0.15) TYP
R4

1

GAGE PLANE

0.7
0.4
DETAIL A
TYPICAL

4226366/A 10/2020

NOTES:

PowerPAD 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.
. This drawing is subject to change without notice.

exceed 0.15 mm per side.
. No JEDEC registration as of September 2020.
. Features may differ or may not be present.

(G20 w N

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
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EXAMPLE BOARD LAYOUT
DGSO0024A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

24X (1.45)

t

P ——
mooy e —" ]
e )

=
S S—
—J__ L

LAND PATTERN EXAMPLE
SCALE: 15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK‘\ /OPENING

=

I
L \
0.05 MAX JL EXPOSED METAL 4 55 Ny 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 SLMA0O02 (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
DGSO0024A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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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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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 °
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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

wip TEXAS
INSTRUMENTS
www.ti.com


http://www.ti.com/lit/slua271

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
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\ 0,07 ’ / (Note C) Q O O
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. / ’
.. 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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