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) EE—R -40°C < Tp £85°C 1.32V 2 6
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P 7"—Nh, ADDR = V¢ep F721% 27V 5 18
GND. 1.95V 4 14 bA
110 = AJJ. fscy = 400kHzZ. 95
85°C < Tp=£125°C 1.32V 2 1
SDA. RESET = Vgl 3.6V 34
P Z]'\—}\ ADDR = VCCP Fix 2.7V 24
GND, 1.95V 18 WA
| |/o=7\j]\fsc|_= 1MHZ\ i
cC e — -40°C < Tp £85°C 1.32V 12
(loci + | MR i __"_
lccp) SDA. RESET = Vg 3.6V 42
P 7"—h, ADDR = V¢ep F721% 27V 30
GND. 1.95V 22 bA
110 = AJ). fscL = 1MHz. 95
85°C < Tp=£125°C 1.32V 16
SCL. SDA, RESET = Vg 3.6V 15 3
P 7"—FK, ADDR = VCCP Folx 27V 1.2 2.0
GND. 1.95V 0.6 1.6 WA
1/10 = 7\77\ |o = 0\ fSCL = OkHZ\ . i i
-40°C < Tp £85°C 1.32V 0.6 1.4
AH L INA e F—R
SCL. SDA, RESET = Vg 3.6V 14
P 7" —h, ADDR = V¢cp F720% 27V 10
GND, 195V 3 pA
110 = AJ7. lo = 0. fsg, = OkHz. 95
85°C < Tp=125°C 1.32V 6
Rpui W7 T v 7 i
pu(int) f : ;/ i P —p 70 100 140| kQ
Rpdinty | BB VA D AR
C ANV R®E SCL V) =Vcc £721% GND 1.08V~3.6V 2.5 pF
] SDA Vio = Vg 721k GND 1.08V~3.6V 6 8
Cio AN I DR & - oF
P R—k Vio = Vgc 721 GND 1.08V~3.6V 8.5
66 918N
H X COBEREFIFAN (FRZFLRDO72WERD)
B/ME  RKIE|  BEAL
RESET
tw PNCSANPAVIDN T 80 ns
trec Uty ME IR RF ] 0 ns
tRESET Uty b ETOR 400 ns
P R —h
ten BIALEFESED P IR—RD K/ NSV AIE 30 ns
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6.7PCNNR AV JEH

H B COBEREEHPHP (FrZFLR 0RO ERY)

H/ME RANME|  HAZ
12C 1R - E#E—F
fsal 12C 7wy JE A 100| kHz
toon 12C 71120 High I 4 us
tscl 12C 7av 27 Low I 47 us
tsp 12C 234 278 50 ns
tsds 2C T T —H kT v 7K 250 ns
tsan 12C ST v+ F—&  Ah— /L R 0 ns
tier 12C AHIDEH AN B 1000 ns
tic 12C A SIDSEH R 30 300 ns
tocf 12C ) DSEH R 30 R 10pF~400pF /& 300 ns
touf STOP & START [®D 12C /RZD 7Y —HEfH 4.7 us
tsts I2C START 71318 START &M0% & 47 us
teh 12C START %7-1355048 START 4effR— /LK 4 us
tsps I2C STOP k% E 4 s
tvd(data) H5hT —HKEH ??g;;ﬁv?)b SDA i 3.45 us
SCL Low 75 SDA
tvd(ack) ACK & DH 2T — 25 (H77) Low ~® ACK 3.45 us
55
Cp 12C NADFE B AT 400 pF
I2C "X - BT —F
fsl 12C 7vry 2 Ak 0 400| kHz
tech 12C 7120 High W 06 us
tsal 12C 7y Low B 1.3 us
tsp 12C A/ A 7 I 50 ns
tsds RC VTN F—F T v 7 100 ns
tsdh 12C LT v o5 — 4 Th— L R ] 0 ns
ticr 12C A DS EAS0 R 20 300 ns
tics 12C A St F A 20 x (Vee/5.5V) 300 s
oo 12C tH A DA FA RS 10pF~400pF /3% 20 x (Veo/5.5V) 300| s
touf STOP & START [0 12C 207 ) — ] 1.3 us
tos 12C START %/-1355i18 START 4:{F07kiE 0.6 us
tsih 12C START 7213/ START Geffh—/L K 0.6 us
tsps I2C STOP &tk & 0.6 s
tvdgata) | FHRNT —H IR ;Cﬁl';c;v?% SDA I 0.9 s
SCL Low 7% SDA
tvd(ack) ACK G- %hT — & RilH] (H77) Low ~® ACK 0.9 us
F5
Co 12C /N ADZ Bt A i 400  pF
I2C N - BEE—R-FFR
fsel 12C a7 K 0 1000 kHz
tsch 12C 720> High FEE] 0.26 us
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6.712C /NR - 4 X 2 JEH (continued)

H B &G COBMEREZHPIN (Rl eV RY)

H/ME BXfE|  HAr
tsal 12C 7vy 27 ® Low HE(H 0.5 us
tsp 12C A/ 31 7 W5 50 ns
tsds 2C 2T T —F ey b7 TR 50 ns
tsan 12C VT b+ T —H e dh— LR 0 ns
ticr 12C AF1DNEH E S0 ;K] 120 ns
tics 12C AJIDSLH T A0 IEE 20 x (V¢c/5.5V) 120 ns
toct 12C /Db F A0 10pF~550pF /3% 20 x (Vcc/5.5V) 120| ns
touf STOP & START [1®D 12C /RZD 7Y —HEf 0.5 us
tots 12C START %7/-13 1 START 4l 0k 0.26 us
tsin 12C START F7-1ZK 1 START Geffrr— LK 0.26 us
tsps I2C STOP etk iE 0.26 s
tvd(data) BT —HKEH i(ig;%\;v%ﬁ)b SDA i 0.45 us

SCL Low 75 SDA
tvd(ack) ACK G0 H 3h7 — 4 Wi (H77) Low ~o ACK 0.45 us
(EE7
Co 12C S2ADE R AT 550 pF
6.8 24 v F Ut
B R COBMEIREEGEIN (FFICFLR D72 RD)

IRTA—5 B (AA) R () RAME R ROKfE|  BAr
tiy FIDIA A RG] P A—h INT 1 us
tir FIIAZ) &y MR SCL INT 1 us
tov W7 — 24 ZhiREE SCL P R—Fk 400 ns
tps AT =5y T w7 P R—hk SCL 0 ns
ton AT —H# - — /LRI P AR—hk SCL 300 ns
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6.9 K =RHIFHME
T = 25°C (KHIC RO FRY)

21 45
— VCCP =3.6V — Vccp =3.6V
18| Veep = 3.3V 40 | — Vcep = 3.3V
— Vcep = 2.5V — Veep = 2.5V
&:: 15 — Vccp =1.8V &:\_ 35— Vccp =1.8V
= —V =1.2V = —V =1.2V
z ccp / = ccp |1
15 | —— o 30 E—— i
5 12 — S =
(&) — (&) 25 s
> L~ >
g 9 g —
3 —T T | T 3 2 ——
o 6 — o
Rs) T —// o 15 —
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)
6-1. HEEMRLBELOBRK-FM E—F 6-2. HEEMEBELDBER - FM+ E— F
8 20
— Vgep = 3.6V — 125°C
7| — Vecp=3.3V 18| — 85°C
—— Vgep = 2.5V — 25°C
< 6|— Vccp=1.8V < 16| — —40°C
S | — Veer=12V = 14
§ 5|~ Voop=1.08V 5 =
3 5 12
S / S -
a a 10
S 3 >/ S
(7] (2] 8
o / /) o
°2 LA 7 L 6
1 =" . e
0 2
40 -25 10 5 20 35 50 65 80 95 110 125 1 14 1.8 2.2 2.6 3 34 36
Temperature (°C) Vcep - Supply Voltage (V)
6-3. R& I NA HRBHRERE L DOMR 6-4. HEREBRLBRBEE L OB - FM E— K
40 45 —
— 125°C — 125°C —
— 85°C 40| — 85°C
3| oG — 25°C ?/
< — —40°C —~ 35| — -40°C
230 7 £ 30 /
E ~ 5 /,
E 25 4
S / £ ///
> o [$)
Q 20 ~ 20
%] 15
L 15 ,/ 5 /i
© / 10
10 ~ //
// 5
5 0
1 1.4 1.8 2.2 26 3 34 3.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Vcep - Supply Voltage (V) VoL - Output Low Voltage (V)
6-5. HHRBREERBELDBIFE - FM+ T—F 6-6.1/10 YU EBREMAN Low EEL DMK, Vcc =1.08V
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6.9 KRV (continued)
Ta = 25°C (FrIZELIR DR RD)

VoL - Output Low Voltage (V)

6-7.110 VO EREES Low EEE DR, Vec=1.2V

70 —— 200
— 125°C
60| — 85°C — | 180
—— 25°C L —1 — 160
= |0 ] z
g %0 / < 140
é 40 / é 120
3 / 3 100
< 30 =
320 3 60
// 40
10 2
0 0
0 0.1 02 03 04 05 0.6

— 125°C
— 85°C
— 25°C —
— -40°C P
//
1~
i
/ Z
7
7
0 0.1 02 03 04 05 0.6

VoL - Output Low Voltage (V)

6-8.110 VU EHREHH Low BEEE DR, Vec =1.8V

275 325
— 125°C 300 | — 125°C
20| gsec o7s | — 85°C
205| — 25°C — 25°C
~ — 0 . 250 | — Za0°
< 200 40°C Z 40°C
E £ 225 =
= 175 =
2 150 ] 2 ?32 =
S 125 et S 150 Z 1
X x
c c
@ 100 // o» 125 /
3 75 1 3 132 _
50 = -~
| % ~
25 Ls 25 ~=
0 0
0 0.1 0.2 03 04 05 0.6 0 0.1 0.2 0.3 04 05 06

VoL - Output Low Voltage (V)

6-9.110 O BFE A Low BEEDBAE, Vee = 2.5V

VoL - Output Low Voltage (V)

6-10. 110 > o @R EMA Low BE L DBBR. Ve =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 S — Voep =12V, lo = 1 mA
z 50| — 40 E 70) — veep =33V, loL=1mA
< [}
£ 225 S co
= 200 £ [+
: ~ 2 50 L
E 175 = —
o "
< 150 2 40—
£ 425 T b=}
7} i<y
', 100 3 3 ——
e Prs , [ N T W T
75 220 —
Z g
%0 Z > 10
25 2
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 40 25 10 5 20 35 50 65 80 95 110 125

VoL - Output Low Voltage (V)

6-11.1/10 > o Bifi & D Low ERE L DR, Ve = 3.6V

Temperature (°C)

6-12. 1/0 Low EE LB L DB
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6.9 KRV (continued)
Ta = 25°C (FrIZELIR DR RD)

36 55
43| — 125°C %2 5| — 125°C -
— 85°C — 85°C L— L—
30| — 25°C =i 45| — 25°C —
__ 27| — -40°C — 40|~ 40C ]
j:E, 24 é 5 ==
£ 21 / 2 =
@ g 30
5 18 7 5 /
S 15 © 25 7
o v, )
5 12 i /
(%] 9 »n 15 /
6 10
3 5
4 {74
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Vee - Vor (V) Vee - Vou (V)
6-13. /10 YV —REF & 51 High BE & DBAfE, 6-14. 10 VY —REF & 71 High EBE & DBIfR,
VCC =1.08V VCC =1.2V
130 175
120 — 125°C — 125°C
— 85°C — 85°C
MO 250c P 1901 25e¢
_100| — -a0°C = ~ sl 0C
< 90 <
£ £
Z 80 =t /
- L~ § 100
3 60 3
% 50 Z ; &
3 40 3 50
%) 30 // N
20 4 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
Vee - Vou (V) Vee - Vou (V)
6-15.1/0 ¥V —REifii & i High BE & DB, 6-16. /0 YV —RA B & /1 High BE & DB,
Veec =1.8V Vee = 2.5V
220 240
— 125°C — 125°C
200\ __ ggoc 210| — 85°C
180 | — 25°C — 25°C
— -40°C — -40°C
< 160 = - 180
\f’ 140 §' 150
g 120 ] g
3 100 3 '
§ 80 7 § 9
& 80 o S 6
40 Z
20l | 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 05 0.6
Vee - Vo (V) Vee - Vo (V)
6-17.1/10 ¥V —REift & tH 71 High BE & DR, 6-18. /10 ¥ —REift & 51 High BE & D BfE,
Vee =3.3V Vce = 3.6V
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6.9 KRV (continued)

T = 25°C (KT RO FRY)

Vee - Vo (V)

0.14

0.12

0.1

— Vcc =1.2V, Isource =-10 mA
—— Vg = 3.3V, Isource =-10 mA

— Vgc = 1.2V, Isource = -1 mA
—— Vcc = 3.3V, Isource =-1 mA

0.08

0.06

0.04

0.02

0

40 26 10 5 20 35 50 65 80 95

Temperature (°C)

6-19. /0 High TBE &iRE & DR

110 125

14
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7 185 A — & AIERR

DUT

Vel

RL=1kQ

SDA

CL =50 pF

I (see Note A)

SDA LOAD CONFIGURATION

¢ Three Bytes for Complete #
‘ Device Programming ‘

Stop Start Address| R/W Data Data Stop
Condition | Condition | Bit7 A%‘?{‘? coe A%‘{'t“:ss Bit 0 AiK Bit7| eee | Bito | Condition
(P) (S) (MSB) ! ! (LSB) (A) (MSB) (LSB) (P)

tscl ‘ ‘ ‘ ‘ tsch
\ \
scL L/ M
\ i~ I || \
| tier [ ‘ ‘ \ | || :t tvd(ack) ‘ tsts ﬂ ‘«
t.
tuf — 44— } iof ¥ 4 l ‘ tsp S \ tvd(data) P f# } |
I | — — —
SDA | >¢\ | N | F 07 Vee
= } % : } L WA\ / } 0.3- Vee
. \
tics — P v > & i | —»| [ tsan tsps —»l
tsth €6 tsgs P Repeat
Start Stop
Start or "
Repeat Condition Condition
Start
Condition
VOLTAGE WAVEFORMS
BYTE DESCRIPTION
1 I2C address
2,3 P-port data

A CLITIE., Tr—T LB BB ENEENET, tocf 1L, 10pF F7zid 400pF O C| THMIESNET,

B. TRTOANL UTORMARFOV=RL —Z0biMESNET :PRR £ 10MHz, Zg = 50Q, t/t; £ 30ns,

C. TRTCONRTA=HFLIEN, T RCOTFTNARCHEHATEHDIT TIEHVEE A,
B71.1PCA9—7 4 ADETEKEBERE
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Vel

R =4.7kQ

=

DUT

C, =100 pF
I (see Note A)

INTERRUPT LOAD CONFIGURATION

ACK
From Target
Start 8 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]

Ly '
Data \ j( I
\ T
|Ipr':’trc: N\ / Address X Data 1 | Data 2
|
0.7 xVegy
0.3 x VCCI
View A-A View B-B
A CLitiETm—T7 LR REDRENEENET,
B. T XTOANZ, LTFTORMEERF OV =X —2 DGV ET :PRR £ 10MHz, Zg = 50Q. t/t; £ 30ns,
C. TRTCONRFA=HEWIEN, T _XTOT NARTHEHTEHDIT TIEHERE A,
7-2. 81V AH» GBS K O EBERF
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Pn 500 Q
C_ =50 pF
I (see Note A) 5000
P-PORT LOAD CONFIGURATION
—— 0.7 x VCCP
SCL PO A P3
‘ —— 0.3 X Vcc|
‘ Target
‘ ACK
o \__A /
!
tpv
‘ ‘ (see Note B)
g R
[
M Last Stable Bit
Unstable
Data
WRITE MODE (R/W = 0)
SCL
Pn
READ MODE (R/W = 1)
A CLiiITm—T LR RN EENET,
B. ty 1. SCL T 0.7 x Vce 225 50% @ 1/0 (On) HATETRESNET,
C. TRTOANZL, LLFNOFHEEFF OV 2R — 2004 S I E7 :PRR £ 10MHz, Zg = 50Q. t/t; £ 30ns,
D. HIE—EC 1 ST ORESI, MIET DN 1 FIERLET,
E.  FR_RCOSTA—FLEIHA, T_RCOF A LRI TEHDIT CHBIER A,
B7-3.PR—FDOEREBBELUS A I IR
Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 17
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Pn

500 O

TCAL6416
JAJSLX8C — JUNE 2022 — REVISED JUNE 2023
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’|

7-4. Yty FATERSE K EBRERR
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8 Ff4HsiEA
8.1 =
TCALG416 1%, § A\ PH O B IR E O BE LB KIS L TWET, 20720, T3 A% 12C I TR 7 oty

LDA L —T A AXINFRELTRD aﬁ/}?w\/mxﬁv@zﬂi&) HEE ORIV EST, ety OB LK
TFLET M, LED 72L& PCB O dnZIZKIRE L TEO mWEIEME AL T,

Vool B 12C RADEEMAE L7225 728 . SCL, SDA, RESET B ANIHfiSNI=7 VT v 7 HPUE Voo TR S
VERHNET, INT HAIZITA—T 2 R AAEENHY, 77V —a ST, Veep F21E Vg ~D AN
NT S TEIPVEETT, Voop BV 1T, P R—h~DEJRUFG LRV ET, WD P R—NTHE T V7 7T
327, 721 LED Z2W 3 4o P AR— R CTERE 2454 . P00-PO7 & P10-P17 (TS NPT I
LED I Voep TRIGTOMENHVET, T/AAD P R—ba B ELTHERR 5L, LED 2 EHERE) 5720108k
K 26mA E£TY 7 TEET A, IBIMNOIMTBIESUC LV EREHI R T DM ENHET,

TCALB416 OFT X)L +aT (X 8 B hDT —H L UAX TR SNV TEY, 2 —H —13 110 R— DR EEEKR T 52
EINTEET, BIRA U, £330 By MEIZ, IO XA EL TR S E§, 72771, Conﬂguratlon LUARZEZIA
TeZLlZED VAT L a b= 0 Z AT EIZH IO EBHICHRER T AZENAIEE T, FASTEITH D
F—Z1%, %95 Input Port LY A& %7213 Output Port L AX IR FF SV E T, Input Port L A% DR 1%
Polarity Inversion L AZ CREZTHZENTEET, TR TOLTRHZE, VAT L-arha—J7 Tt 32T
F9, &HIT, TCAL6416 (2, I/O R—rDiLIZFH L L 7= Agile /0 BERE D HE#Ei ST vEd, Agile I/0 HfEEL T A
ZTIX, 707 T LARER I SIBRENIRE | 70y T DATREIR T VT T IRBLE T VA T ARG, Ty T RREIR AT v RS
ATREZRFNVIA TR BIVIAHAT —H ALV RE T T TARRRIRA —T R A FI2iT T o a7 VR EET
WET, Zhbo Configuration L AXIZ KD sk 23 0] B3 572 110 15k, =— W — X {EEE S, AL —
K, EMI 728 O GHE i b CED IR0 ET,

F A ZADMOBEREIZ 1T, AR —ROREEN LA T D7 INT B TRAETHEIALRHVET, TAAAET 7
wwmﬁﬁéz:w»#é I%. RESET BT Low #EL ~L&HININT %7, Y7 b7 =T Ut yh-av  REkET5
M, FET AAADOERE —EY) > CTNT—F 0 Uy b7 WET, ADDR N—RU T 2L IXT )L« TRL A
ZFHTHZET, 2 DD TCALB416 T /3 A A% (AU 12C NAIHEHRE T HENTEET,

TCALB416 DA —7 >« LA E0iAZ (INT) A1, W0 AR EA iR 5 Input Port L 2% DR AE
BARDGENT 7T 47N o T ASPRIENEAL LT 2BV AT b ar ha—F ORI SN ET, INT 1:/
X, 7ty b OFIIABATNZHERE T HIENTEET, ZOTA THIVIARME BT ZEETHIEITED, T AAIX
[2C NATHEELRSTH, VE—R IO R—NIZIET —ZNDHoNEINET aly @M T 52N TEET,

AT Learha—FE AALT IR FIFOMORIERBEIERIC, RESET AT Low 27—~ %7,
F721E Voep BV ~O&ERE —EY) > TT—F2 - UEyh (POR) 5281250, Vv 52EMTExET, UkvhZ
X0, LIRHIT T 4V MRBEICZRY, [2CISMBus AT — k-~ 3 {bE £, RESET #4#ETH POR T, [FL
JolZteyh/ %Bﬂﬁk%ﬁziﬁ“b: RESET #AEIX T A ADBIREA 72T HLENHVER A,

1 RDO/N—K7=7 - (ADDR) Zf 3 2&, HE 1°C TRV AT 0l T AL TEETHIENTE, 2 DDT /(A
T [2C /32%° SMBus #d:H 452 LnTEET,
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82Ny IR

INT

ADDR

SCL

SDA

Vee
RESET

Veep

GND —

A, TRTO O X, VYR

-t Interrupt Logic ]
l f> P00-PO7
Input 12C Bus Shift 16 Bits /0
. Filter Control N Register Port
N P10-P17
A A
Write Pulse
Read Pulse
Power-On
Reset
ICRESNET,
K 8-1. SRER (IEFRE)
Data from Output Port
Shift Register  Configuration Register Data
Register Voo
Data from D Q »—Doﬁ 5 Q1
Shift Register
FF
Write
Configuraton—{ CK  Q —D Q P00 to P07
Pulse W
FF ESD P10 to P17
Write Pulse: CK T ZS Eirgltjzctlon
Output Port GND
Register
1D Q \” | Input Port
vi Register Data
FF
Read Pul v CK
cc 1 Interrupt —
:ﬁ Input Port i)D* Maskp FT— to INT
Register
Pull-Up/Pull-Down 100 kO
Control
i J
D Q
Input Latch
Register y Latch
Data from
Shift Register D Q Read Puls EN
FF Input Port
Write Input CK Polarity Inversion Latch
Latch Pulse Register
Data from D Q
Shift Register
FF
Write Polarity
Pulse CK

A EIEAVELITVBYNFIZ, TRTOLVRZRT 73V MEIZEDET,

£ 8-2. P00 105 P17 DR E FERE
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8.3 HBESREA

8.3.1 EE LRI ZEH#

7 8-1 12, TCAL6416 THHR—hEND [2C /XA (Vi) & P AR—F (Veep) DT R TOEJREBEEL L AT ard
MAAbEERLET,

 8-1. EEL NI ZE#H

Ve (€ = he—5 0 SDA 8L Tr SCL) Veep (P R —F)
(V) ()
1.2 1.2
1.2 1.8
1.2 25
1.2 33
1.8 1.2
1.8 1.8
1.8 25
1.8 33
25 1.2
25 1.8
25 25
25 33
3.3 1.2
3.3 1.8
3.3 25
3.3 33

8.3.21/10 R— b

/O AN ELTHERR STV DG, FET Q1 & Q2 134712720 (X 8-2 & M), mA B —F VAN B ERSILE
T AJTEEF, BFRELELDEV, K 3.6V ETERSELIENTEET,

/O M D EL TSN TOWAEE . Q1 F201% Q2 ITH IR = L P AZDIRBEITIG U TA R —T /IR0 ET, 20
BA O B EEFRESIEX GND OfIIEA L E—F L ZADSANHOET, 20D 110 B AZHIIMESN AN EREE 1T, @
UNZENMESEAT-DITHEREL ~ LA B2 NI T AN ENRHVE T,

8.3.3 EREETIRE/S HH I BREhTHEE

Output Drive Strength L A% %3 5L, GPIO OBREIL ~ /L&l § 523 TEET, % GPIO 1%, 4 FEDOE
L DOWT D 1 DIEGNAER CEE T, ZNOHOE M7l T A T5Z 01280, 2a—HF—IhT VAL -~
T O WO Ny REFENTHI 740 H— 1 FAEELLET, K 8-3 2, il HBEEZRLET, Sy ROEIEL,
Configuration L' 2% 1 /J7R—hdD 5 —%  Current Control LY A% D5 #% % 17 £4, Current Control LY A% -
vhE 01b 127 T T LT 58,2 DDT 4 H—DIRT VT 472720, EIEREIHE /11X 50% K FLE T,
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i

PMOS_ENO

i

PMOS_EN1

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

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

X 8-3. MBI HER

VAT I A REARI T DT I B IREFEIRE N AR TS D282 B0 LET, AR EEbL L H I 1BREOZIR
WIS TE— BB AELET, 2O —IEIRITEIRE GND o7 —T DAL H I H L AR LT, /AR (—
ERIE A S ET A, SRR KRERFERFAAS T 7« JA X (SSN)) AL £3, 2FD., FRFIZEZ<OH %)
WEEZDET TR« JAREEIR /AR FAELET, 11 ERE)E % Output Drive Strength L A% THIlfEIT 52 L12 &
D, 22— —IHNBOE LA BN 52 870K, SSN OREZKIK T2 LN TEET,

8.3.4 B|U5AHHA (INT)

FIABIERE DS~ A7 SN TORWGE | ATE—R TOR—FAS OIS R 2y D FIISLD TR Ty |2d»T
FIIAB D ERRSIVETS, by FERIARIE T 58 INT 3 513 A TR0 ES, BIVALEIEKIL, N—bF EOTF —203500
BTSN &, FTEIALE AR LR — b T —F BFH ARSI L&Y By b ET, Uy NE, Fi4
I0E—RKHZ SCLAZ 5 DONLH ERVTy P D%DT 7 /Uy (ACK) BN CHAELET, ACK Zmy 2 L AHITH
AT DEIIATINEL, 2O, IV AFNZRINIAZ BTy FSNHTD | Kboivd (FIFFEFIZEL2D) ZEnHVES, Uty
NMEIZ /O OFEZELA RS, INT ELTEEENET,

DT NARED R TOFH I RLEZIARL, BVIAL I ELEE A, o, B LU TRRSNIZE 23 EIDA
HERESELILEDHEE A, 0 ZH PO ATNTER oL, BV DREB AR —h L PRI ONEE B
WG o THRIVIAB DR AT D REMED DY £ T,

INT HAZEA =T RLARBERDHY , 77V —2aAZEL T Veep 21 Voo ~DAET VT 7 HAGIAL
ZTT, INT 7Ty 7 IREUL, FIVIAERE LB T DT NAAOEEPIER T DUERHVET,

8.3.5 Uty FA A (RESET)

RESET A&7 % —FL T, Veop BIRZENEL ~/UWTIRFF LR, VAT DAL T 523 TEET, Uiy
I, tw DI/ O], RESET B % Low (2L EJ, TCALB416 DL AKX L I12C/SMBus DAT —h+~
2%, RESET 23 Low (0) (27258, 774V MREBICE X E 9, RESET 728 High (1) 1272%& P R—koD 1/0 L
NSNS EoiZar b =TI CEE TEET, 77747 B MER S0 E . 2O AT Vg
SO NT TR LEE TS, RESET BN A GI0E 2 Shd e, Input Port L2413 GPIO B IRTEA kLT
HHENET,
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836VY7bhux7 -Vty FEUHL

VI 2T Uy ERH UK, 12C RNA EOar ha—In bR EEINAa v R T, ZOa<w NIzt L Tnsd 3T
DT INARZKH L TEIFRA DT 74V MRV By b 239 a2 ML ET, HEE BYITHERESE L7201, 12C
INADEEBERH L T, ZONRIIT NAAPEHGSI TORWVIRBEIZ T 24 ERHY T,

V72T Uy MEOH UL, L FTOFRIECERLET:

1. 12C R"AD=zba—F8 START &2 4 ELET,

2. HFHTATRLRIL, FRIFELDD 22T -a— LD 12C /3A T RL AT, RIW Ev R 0 12t L7-T0000
0000 T, EfFEND/ 31 ML, 0x00 T,

3. VxxTlea— UEREE PR —FL TWA T RTOT A AL, ACK Z5ELET, RIW Evhs 1 (FiAHL) 1ok
vhEhbE, T30 AF NACK Z5EL £,

4. VAT a— L TRLADEEDHEREINDE, 20 ha—F(3 0x06 ([FIYS T 57 —4D 1 "L D HEEELE
T o T —H NARBMUDEDLG A T AAAIINEEEE LR, TV By TWET, 1 A RL B EE
EINTGE. UL EOARANISE TR ESN T, T A RTE LWL T 12C Ay —T 2R L ET,

5. T—% (0x06) M 1 NAMREFEINDE, arte—F I/ 7 =7 Uy b — 7 A% T 38572012 STOP
M EEIELET, START A0 ESNTHT A RTEEL, Uy MNIFEI TSN ER A,

EROFNENRT XTI T DL, TAAATY B M EITLET, 2SI, T _RTOLIAXEITZY T EN, EIRA
VDT TV MEICREDE T,

8.4 FINA ADBEEEE— K
8A4ANT—F2 - - Uty b

Veep ([ZFETT (OV~) ZEIINT 5L, WO /ST —F 2 Uty NI EIBKE Y Vpor IR T 5 E T TCALG416 (XY
NEDANIN = x_f%ﬁézhiﬁ‘o ZorE Uy MREBIIARSL, TCAL6416 DL AF L 12C/SMBUs DAT —h < 0%
ENENDOT 74V RMREBICHII LS ET, 2D, Veep % Vporr A2 TP C, OV =Yty kA7 L DH)
FEEETCRTLERHVET,

8.5 A5x4
85112C A —T AR

BT 12C RAL, VTV -rmy 2 (SCL) FAL L3 VT +F —% (SDA) FAL THER SN E T, 731 2D H S B
BEe 4 DXL WG OTA 27N T IR CEOEBIRICHESG TALENRHYET, T —HHRiEIL, SANEY
—REETRWEEICO LB TEET,

ZDOTFRAAED 12C 831, START &2 %ET5ar ba—F 2L TGS £, START 1%, SCL ANy
High DL(2, SDA AJJ [ Hi7375 High 75 Low IZEB S 52ETY (K 8-4 2B ), START Lkt 7/ AD
TRUARASAIPREEINET, it T —FFHE Y (RIW) 25 Tefx EALE YN (MSB) DA EESNET,

HEWIe T RU A NSANeZF5THE ZOT /A AL, ACK B D7y 7« VA7 High &2 SDA ATy [ 1%
Low (295727 Vv (ACK) THALET, L AKL &+ F AL 2D TRL A AF% START &efkL STOP S&fE0RT
ERFHIELITTEERA,

2C RATIL, K70y o ULADRBIZ 1 DOTF —X B O BN EEE SN ET, SDA G40 OF —X L. vav 7 &
@ High 7SV AR ZEL TODRENRHVET, ZORF R TT —X - TANELT 5L, filflla~ K (START £7/21%
STOP) LU THEIRESN AT TT (K 8-5 & R),

STOP 4:ff:ix. SCL A 178 High MmEX2 SDA AJJ [ Hi/17% Low 735 High [GEBF52LC, v hr—I05i%(E
SnET (X 8-4 #BR),

START & STOP SEDMIZ, NFVAIv & %1/‘/—/</\1£%‘0>‘;5¢5(®?~5' NANEFHRIETEET, 8 EvhOF
NARDHIZ 1 5D ACK B b2 Ed, LI — 30 ACK By M kE 9 DR1IC, MU Ay 1% SDA T4 % fif ik
THOMENRDVET, TV VT EITHT A AL, ACK B D7 a7 JE )75 High /\/l//’w)ké“ X SDA FA WL EL
T Low ZHERFTELIHI1Z, ACK 71y 7 « L AD X SDA AL BT NA T T HRBENRHVET (X 8-6 &),

VAR DL — )3T RLRARESIVTWDGA , &AM 5 L7418 ACK AR T 5 M ENRHVET, [Fkk
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12, A a—FF VAR A DIT U AIINEZAG LT A MDEIZ ACK ZERKTHMENHYFT, w228 ED
720I21E, By Ty TR R — VR O S 2 7= LB BH Y F9,

L bE—=TDOL T —NE, EDASAIRU AR Dby 7 a3k, 727 /0y (NACK) ZAERE 12, 7 —
EDORE T BV AR DRT U A HRALET, Ziud, 2 ha—F0OL v —/3TC SDA 71 % High I[ZRFFT 52k
WZEIThNET, ZOYA . 2 ha—F 5 STOP M EEKR TELINNT, NIUVAIV I T — X - TFA L E RIS DA
ERHVET,

=

SDA

; / \

L} ——

Start Condition Stop Condition

B 8-4. START &4 & STOP &N EHE

sbpA  / X AN

SCL

Data Line |Change

B 8-5. Ev MRX

Data Output

by Transmitter >< >< >< /
NACK
Data Output Sa
by Receiver -
ACK
SCL From
Controller 1 2 8 9
: r
Start Clock Pulse for
Condition Acknowledgment
B 8-6. 2°C NARDT O/ Vyo
K822 AVF—T A ADER
Es
SR vh
7 (MSB) 6 5 4 3 2 1 0 (LSB)
FINAAD [2C TR A L H L L L L ADDR R/W
. P07 P06 P05 P04 P03 P02 P01 P00
/10 7 =5 /"A
P17 P16 P15 P14 P13 P12 P11 P10
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86 LRy vy
861 FNA R T7KLR
TCAL6416 DT RL 2% ¥ 8-7 o RLET,

Device Address

T T T T T IADI —
|0I1I0I0I0I0IDRIR/W|

Fixed
xe Programmable

8-7. TCAL6416 D7 KL R

#£83. 7KL 28R

ADDR 12C NRDVARL F DT RLR
L 32 (10 i), 20 (16 i)
H 33 (10 ), 21 (16 itk)

VARAE DT RV AD FZDOE Y MIID | FAT L8 (i 0 £33 FZIAAR) MEFRSNE T, High (1) 28R 9
LA BROENIE, Low (0) Z1EINT DL HEZIALEIELRDET,

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 25

Product Folder Links: TCAL6416
English Data Sheet: SCPS276


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/tcal6416?qgpn=tcal6416
https://www.ti.com/ja-jp/lit/pdf/JAJSLX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLX8C&partnum=TCAL6416
https://www.ti.com/product/ja-jp/tcal6416?qgpn=tcal6416
https://www.ti.com/lit/pdf/SCPS276

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TCAL6416
JAJSLX8C — JUNE 2022 — REVISED JUNE 2023

862%lHL R LA VR N b

TRUVZSADT 7 IV PR T o8, N Aar b —F3a<v R kG LET, 2O/ (ML TCAL6416 D
HEIL A ARAFSNET , ZOT —Z 3 AD AL By NI, 22T OWNELAZ (A, 1, kRS, &
ToIHERR) 2SR TWET, BV b 6 L3 R SAhD L 3 By bl G b THEML, 7 A 2D IR 6
(Agile 10) Z7RLET, A~ R A ME FZIALEETIZDOHEEFESNET,

LV~ RRREENDE, TRVIBESNCL D AZ T FILNA< RS AR EESNDE T, St BIci->T
TR ARSIV ET, EIRRARE N—RU =7 Uty My, £33 70 =7 Uty M L 2237740
RT 00h IZRRESILET

B7 |B6 | B5| B4| B3| B2 | B1| BO

8-8. HHL X4 - Ev b
#£84. ATV K NA b

L PRZ e aw Rk BYEA
y LA a=]S=9,% =
B7 | B6 | BS | B4 | B3 | B2 | B1 | B0 (16 %) 4 b DT 7FVh
0 0 0 00 ASIR—K0 B S T UNAYAEN XXXX XXXX
0 0 0 0 0 0 0 1 01 ASIR—11 ERASi UPAY AN XXXX XXXX
. HEBHY |
o]l o] o] oo 0 1 0 02 HAF—R 0 et 1111 1111
e X
oo oo ol o] 1|1 03 H—h 1 w0 | % 111 1111
= ABSAR
. HEBHLY |
o]l o] o] o] o0 1 0| o 04 HMERE O et 0000 0000
= 7, TR E
0 0 0 0 0 1 0 1 05 ot i 1 LI TES 0000 0000
SABASAB
i % #x
ololololol| 1] 1]o0 06 w1 & 111 1111
s 0 ABAA
§ St =
oo oo |o | 1] 1|1 07 ik 1 B0 LRS- 4491 1111
e AZSA B
B n | £
N L R R N U N 40 H BB O bl I TYPRePY
ABAA
-y =
S L O L L L 41 HBRBY3RIE O IO TES | 4441 1111
AZSA B
5k %%
o1 ]ololo]ol|1]o 42 B3 R0 [ B 111 1111
H ) BBy 1 SNt
= £
0 | 1 o[ 0| 0] o0 1 1 43 AR BBR LD A 1 ”’L?W/ L 1 1119
RIS
= e
0 1 0 0 0 1 0 0 44 ASIToF LIRE O G TES | 5000 0000
AT AR
= £
0 1 0| o0 o 1 0 1 45 ANFoFLURAH A Lj'ym/ %51 0000 0000
AZSA
FINT T LA e *
ol 1o ool 1] 1]o0 46 STITITNTT A | B TEE | 006 0000
F—T L TURF 0 SAZASAR
FIT T | TSI TT . -y %
ol 1ol oo | 1] 1] 1 47 NTYTITNTT A | BB TEE | 006 0000
R—=T )LV RE A SABISA
TINT T | TIE T B =+
0 1 0 0 1 0 0 0 48 S FOBR| BB | B 1111 1111
LYAZ 0 SAT A
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% 8-4. AT F - /XM | (continued)

LAY - By a2 KA . TIEA
N VYR A= =%% =
B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO (16 &) 4 F DT TN
TINT T | TN TR G i
0 1 0 0 1 0 0 1 49 Y /\‘ TTVER | AR | B 1111 1111
LU AL A IAFISAR
= £
0 1 0| o0 1 0 1 0 4A EDAI AT L RH O ”’Lfymf e 1111 1111
AT AR
£ =
0 1 0| o 1 0 1 1 4B EDAI~ AT LD RS A “’“%W)‘/ e 1111 1111
AT AR
AT A2 L
ol 1] olo | 1]l 1]0]o0 4c ”'M’JMTOW VIR s sk | 0000 0000
EIATL AT —H AL
ol 1o o | 1] 1] 0] 1 4D “'J@’J”fo VIR s sk | 0000 0000
2 v E=s
0 1 0 0 1 1 1 1 4F A7 — M RRL A4 ”’LMM\/ FE 1 0000 0000
SAI AT

8.6.3 L RH DELHA

Input Port L A% (LY 2% 0 LN 1) 12i%, B3 Configuration L AZ 2L T AN EHITOELLIZERSNT
WHNTEIRRZRL, BT A TDR Y w7 « LUV RS AVET, Input Port L A4 13, GiARVELH T, Zhbo
LA HEIALEATS T, BBEHVEE A 774V ME (X) 13, SHB TSN Y7 L~ K> TR EY
F5, FHMOBIEORNC, EXALEENEE SN, ZREFFFHC, I Input Port LY AZRT 78 2SS L%
PC 7/ S AAITBAIT 52U R SR RIESUET

£85. LYRF 0E5LU1 (Input Port LR ¥)

Evh 1-07 1-06 1-05 1-04 1-03 1-02 1-01 1-00
FIFNh X X X X X X X X

Evh I-17 I-16 1-15 I-14 I-13 I-12 I-11 1-10
T7FNVE X X X X X X X X

Input Port L 2% (LY A% 2 BLO 3) 121X, Configuration L P AX TH I EL TERSN TOAE LSy
V7 LUV DRENE T, ZHDL P AZDOE Yy MElL, AJJELTERSNIE AT ELEEA, ZL T, ZhbHD
LY AZINGFEAH LTI, FZEROE L O TR B IREAHIEL THhL 70y 77 ay 7 OIS RS E T,

£86. LPR4 2 LU 3 (Output Port LR %)

Evh 0-07 | 006 | 0-05 | 0-04 | 0-03 | 0-02 | 0-01 | 0-00
F 74k 1 1 1 1 1 1 1 1

Evh o-17 | O-16 | 015 | O-14 | O-13 | 0-12 | O-M 0-10
T7AN 1 1 1 1 1 1 1 1

Polarity Inversion L' A% (LY A% 4 X 5) IX, Configuration L A% CAJJEL CEFRSINIZE Y DR % K
FHIENTEET, ZNHOLUAZOE Y MR ESNAE (1 TRXIAL), fIETHE— k- EL O £7,
ZNBDLIREDE Y MRIIT SNAHE (0 TEZIAL), MIST DR —h B Ou OIS RS ET,

£ 8-7. L R¥ 4 BXU 5 (Polarity Inversion LR %)

Evhk P-07 P-06 P-05 P-04 P-03 P-02 P-01 P-00
T 7V 0 0 0 0 0 0 0 0
Evh P-17 P-16 P-15 P-14 P-13 P-12 P-11 P-10
T 7 F/Vh 0 0 0 0 0 0 0 0
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Configuration LY A% (L VAKX 6 BIOT) 1, /10 BV D HHEERLET, ZNHOLVAXOE Y 1 IR ETD
LIS TOR— R EALEA L E —F AN SIRTGA NGO AT EL TAR—=T IRV ET, THDL Y AZDE Y
N 01Z7U7 T 28, ST 2R =M EATH N EL TR =T IRV ET, R—bORERE AN NCEE TS
L IUT SN —MIEE T HFIIA LT AELET,

£ 8-8. LY R¥ 6 HLUT7 (Configuration L LR %)

Evh C-07 C-06 C-05 C-04 C-03 C-02 c-01 C-00
F 73k 1 1 1 1 1 1 1 1

Evh c-17 C-16 c-15 C-14 C-13 C-12 C-11 C-10
Yazé vy 1 1 1 1 1 1 1 1

Output Drive Strength L2413, P AR—hkD GPIO /77O IBREIL ~ L2 HIH L 9, % GPIO IL, 2 >DLY
2ZDOFFE Y ML T, BEEOH ) ERL ~ VBRI T 5N TEET, 722X A—hk PO7 XU R
41 (Evh 7 BEO6) THIFEISHL, F—k P06 1XL-T24 41 (Evk 5 3L 4) THIEIS L, LLFHREETT, GPIO @
71 BEBL ~ /L%, 00b = 0.25x DBREHTRE, 01b = 0.5x OBRBISREE, 10b = 0.75x DBREHIRE, 11b = 58 2 BKE) R
EDRENZRO IX TR T LASNET, sHIC OV T, 7T ar 9.2 2B TLIES,

# 8-9. X4 40. 41. 42, 43 (Output Drive Strength L X %)

Evk CC-03 | CC-03 | CC-02 | CC-02 | CC-01 | CC-01 | CC-00 | CC-00
F74vh 1 1 1 1 1 1 1 1
Evk CC-07 | CC-07 | CC-06 | CC-06 | CC-05 | CC-05 | CC-04 | CC-04
Yark iay 1 1 1 1 1 1 1 1
Evk CC-13 | CcC-13 | CcC-12 | CcC12 | CC-11 | CC-11 | CC-10 | CC-10
FIHNR 1 1 1 1 1 1 1 1
Evk CC-17 | CC-17 | CC-16 | CC-16 | CC-15 | CC-15 | CC-14 | CC-14
F7 4k 1 1 1 1 1 1 1 1

Input Latch L' 2% P AR—hoD GPIO ©> D A7y TFHReaAR—7 v | T4 E—T WIZLET, ZILHLDL TV RK

1L, ZOE Y BATIR—RELUTHER SN T DA IZOHZFZH T, Input Latch LU AZ B YRR 0 DEX | xS T 5

ANE L DORBIZTyFSNEE A, RIETDHANE L ORRENZETDE, BIVIALBIEAELET, ANLIAZOFE

FHLEATHIE FIVIATMIIZVT SIVET, AIDBEAIOBT Y ZIRIEBIZR > Thb, Input Port L P AX &t 3&
FIIA IR i&)?éhiﬂ“o

Input Latch L2 - A 1 Iy hENDE, XIS THANE L OREN T FSNET, ATPRENE(LT DL, &
DIABMNFEAL, Ajar v Z7ED Input Port LY A% (LY AKX 0 BEON 1) OXEE Y MIr—REUET, Input Port
LOAR ZE AT e BIIARIZ T ENET, 72720, Input Port L YV AZ &t A 4 RTIC, ADE U RNrouyys
WREIZHE D&, FIVIAITZVT ST, Input Port L AX Ot 28y MIZEIA RSB S L To oy ZE MR FE
ShET,

722X, P04 ATiay vy 0 REBIZHY, Enrouayy7 1 REBIZEBEL T, BaY vy 0 IREIZEDE, Input
Port 0 I//WS’ FZOBACEEZ T, BIVALDBERSNET (FAZSHITORNER), Input Port 0 L AX TRt A HL
DRFEITESNDE, BVIARITZVT S, ZNLIBETEAL LI A3 72 ol A7 Sd, Input Port 0 LU AXDE v 4
XM 125 AHLET, Input Port LY AZDE vk 4 DR OFEAHUEIL, ZORSTloic2vET,

ToFENTWRWANETYFENT AT OARFEDFIRFIZEIV DY | 2B DIRRBICR D& FIAIRTT 77 4
TDOEELERVET, ANV URBEFRNTE, T F SN2 AT OIREE ”221[:0)5%7%5\55%&% BIARLZV TSN E
97, Input Port L P AZINT o F SRR DT v FENTORUVERRICE DD E . A1oaPy ZENTTOIRREIZR S
BAIL 7T FIIAFIT IV T INET,

ANE BT F SN ATTINETF ST ATNIE DD L, Input Port L A MNSD A LIZIE, BIEDR

—hemPy LU MENE T, ATE U RTFENTORNATNINSETFENTZATNCEDLE, ALz
NEDFAHUITIE Ty TFENTa Ty 7 L~V RSV E T,
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£8-10. L R4 44 BLT 45 (Input Port LR #4)

Evh L-07 L-06 L-05 L-04 L-03 L-02 L-01 L-00
FIHIVE 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 73V 0 0 0 0 0 0 0 0

Pull-Up/Pull-Down Enable L 2% % 45L&, GPIO B> DT NT o7 | FAETARGIAAX—T IV | T4 —T
ST HIENTEET, Evbhandys 11y bht b8, ATV | IAET U AGIERIRT LN TEET, Evh
EuYy7 012ty 5E GPIO B o VT v | AT ARPIEYIR L £, GPIO B %2 LU CTHERR T3
EBPUIT 4T TRV ET, B ar 7411 22 L TTES0, Pull-Up/Pull-Down Selection L v A% % {#
THE INT TR EII TN F T AR ONT R IR 5 LN TEET,

% 8-11. YR 4 46 B KLU 47 (Pull-Up/Pull-Down Enable L 2 %)

Evh 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
vazé.vidy 0 0 0 0 0 0 0 0

Pull-Up/Pull-Down Selection L VAX &3 5L TNENDLUAZ B b7 ar I 5T 5201280, % GPIO @
TNT o T W TN AP R T HENTEET, Evhzunrys 1128y b 58, FD GPIO B ZX LT
100kQ DT NT v FHBINEIREN ET, Evbhzudyr 0 12ty 5E, 0 GPIO B A% LT 100kQ D7 /L&
VHPIDSBEIRENE T LIOAZ 46 L AT #ERL TN T T | IAE TR T 4 —T it 5E, by
AR EZIALELTH>TEH GPIO B AZEEIIHY £ A,

£ 8-12. LR ¥ 48 LT 49 (Pull-Up/Pull-Down Selection L2 %)

Evh PUD-07 | PUD-06 | PUD-05 | PUD-04 | PUD-03 | PUD-02 | PUD-01 | PUD-00
vazé iy 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
Varsviay 1 1 1 1 1 1 1 1

TEIFA R, Interrupt Mask L RZET 74N OrYy 7 1128y hEiL, VAT AOREIRFIIFIVIARILT &

— T MRV ET, BIVIABZA X —T VT DR, fIST D~ A7 Eyhanyy7 0128y LET,

ATPIREENZEALL, Interrupt Mask L P AZ D RFGE YRS 1 1By hENDHE | BIVIARIT VAT SH, FIVIAHLE LT
P—hrENER A, Interrupt Mask L AZ D5 IGE VRS 0 (IZE v hENDE, BIVIABE L T —hESnET,

ATTIRIENEALL, ZTOFERLL TEWIAL N~ AIEINDHE, Interrupt Mask L AKX By b 0 12y A2 8280,
ENABE DT —hSNET, B R T TIZEIAL DY — R[5> TWNBATIDENIAIH< AT B R 112y

rEndE, EDIARLE L DT —MNIfERINET,
£ 8-13. L R¥ 4A LU 4B (Interrupt Mask L X %)
Evk M-07 M-06 M-05 M-04 M-03 M-02 M-01 M-00
F74h 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
FIHIVh 1 1 1 1 1 1 1 1

Interrupt Status L ¥ AX (%, EVAID Y — A& B4 570225 AV EHL P AX T, st A ROEA Y
27 1 DA ST DANEATENIAL DY — ATt RLTCNET, BV 7 0 04 ATTE U ITEIDIA A

DY —=ATIERNZEZ R L TOWET, Interrupt Status L ZAZ O SE v RS 1 128y hENDE (wAZ7END), EVA
AT —H Ay MNInT s 0 IRV ET,
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% 8-14. LY R ¥ 4C B LU 4D (Interrupt Status LR %)

Ewk $-07 | S-06 | S-05 | S-04 | S-03 | S-02 | S-01 | S-00
FTHR 0 0 0 0 0 0 0 0

vk S17 | S16 | S15 | S14 | s13 | s12 | s11 | S0
F7 4k 0 0 0 0 0 0 0 0

Output Port Configuration L A% %, iIR—hENL TT v a2 And —7 v R A A B EBRIRTEEd, ny
97 01y BE N0 27 v a7 ML THRLET (Q1 BE Q2 11T 7747100 ET, 4 8-2 25 M), 0
Y7 Y NTBE N0 A —T 2 FLAL LT LET (Q1 IRF & —T . Q2 X7 7747, £, Hilia—
VR —/r A1, Configuration L' 24 (06 LN 07) THR—F BV & EL TRy N DRI, ZOL T AKX (4F)
BT T NG HIETT,

ODENQO (IR —h 0X Z4# L, ODEN1 3R —F 1X 2k L E 7,

& 8-15. L2 X # 4F (Output Port Configuration L X %)
ek FHEH ODEN-1 | ODEN-0
FIHR o [ o | o | o | o [ o 0 0

864 /NR - NSUYH gy
T XL, EXALBIOGEARa~ R AL T, 2 ba—7L TCALG416 OB TS LET,
8.6.4.1 EZxAA

TCALB416 (27 — 2% EE T DI, T/ AT RLAEEEL T, & FAZE vk (LSB) #0¥v 27 0 ICky b LET (7
SARTRLRIZAOWTI, [ 8-7 2B ), TRLADHIZT <R S MRERES I, 32 R D% ADT —5%
ZETOLUAYEIRELET., 1 BOBEAHR TREENDT —4 - AMUTHIRIZH A,

TCAL6416 [ZWNEIA7Z 22 HOL U AZE, 11 fLOL UAF - XT LU TEET AIDITHER S TWOET, 11 FHO~R
T4, Input Port, Output Port, Polarity Inversion, Configuration, Output Drive Strength (2 fEl® 16 £ v k-
L 24), Input Latch, Pull-Up/Pull-Down Enable, Pull-Up/Pulldown Selection, Interrupt Mask, Interrupt Status -
TAL T, 1 DOLTALIT —ENEEINDE, EDRDT = < SANINT > TNDEI T H DLV AFTIE
FENET (M 8-9 BEW X 8-10 5 M), 72X MO ASARRH SIAR—R 1 (LT AZ 3) ITEEESNDHE, RO
AMIHAR=F 0 (LPAK 2) ITHMSHET,

1 EOEZALTEREEINDGT —F - AMUTHIBRIZHV EE Ay ZOEIIT, 8 EVRD KL VRS T E, HVMNIPAL
LTHHTDZENATRETT

SCL 12\ 34\ /5e6\ 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 } T T T T T T T ‘
o £ N 3. 12 N EMENCENEY L2 NS MINCE LY M T S Y T
Start Condition R/IW \Acknowledge \Acknowledge \Acknowledge | Stop
‘From Target ‘From Target From Target ‘ Condition
Write to Port | | h /_\
T T | ‘
| | | x
Data Out from Port 0 { { { X \
x 1 il
| | il |
|
Data Out from Port 1 \ \ | Data Valid I *‘
| | | o
8-9. Output Port L PRI ANDEEAH
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scL [1\ 23\ Ja\[s\ e\ /7\[e\ o\ /1\/2\ /3[4 Js\ Je\S7\ /sl Jo\ /1\/2\ J3\ /4 sL/7Us\o\L/1\ /2L 3\ Ja\ /5 e e e
Target Address ‘ Command Byte ‘ Data to Register ‘ Data to Register
/ N |y \ \
AD T T T T T T T 1 T T T T T T 1 T 1 T T T T
spafs|of1[o]ofo]o|ABlofiafo 0 0 0 0 1 1 ofla[use Data 0 LsB||A [wsB Data Lss[A [ P|
DR * * L L L L L L L + L L L L L L L * L L L L L L L
\ \ \
Start Condition RW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop

From Target From Target From Target Condition

8-10. Configuration < X4 £/=(3 Polarity Inversion LR ADEEAH
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8.6.4.2 ZrAiw Y

NReaba—Z 3R, 7Yy 7 0 128y L7z LSB ZfHNL72 TCAL6416 DT KL A% (5 T2 LENRHVET
(T/AADTRLAIZHOWTE K 8-7 2B M), TRLADRIZ, A~ R A MEHMEL T, T/ BERAT OV VAR EIRTE
Li‘é‘o

HEBEI%, 7 AADT RV AZHEFELET A, Z2 TR MIEyhauYyZ 11ty LEY, v R AN TER
SNV AZINLDT —4F% TCAL6416 IZLVEELET (K 8-11 BLD ¥ 8-12 5 M), 7 —HI1L, ACK 72y /-
INIVADALS EPRY Ty P TCU VA IEEZIAENET, MO SAID TG HENTZIT, DO ASA 2T T2l
TEETN, ZOR R TT —ZIIRT IR TODEI A T DL PRI DIEMM RS TWET, 7oz X ATJR—
M A ASEEAHSDE, KICHAIENS A NIATH =R 0120 ET, 1 HOFA M RS TRET 57— 5 A
NMEZHIFRIZHO EF AN, RAR 2 b —F 3BT E LT A DT —Z B MR ZE KL E A, iV T, FEE)
L72IZ, 2w R A MY TRt AT IROL P AZOEE ANET, T2 21X, FREORNIIREZIZATI R —K 1
Tt UGG RENZ ICH A SO D AZIA TR — 0 12720 E T,
Data From Lower
Acknowledge Acknowledge Acknowledge or Upper Byte  pcknowledge

Target Address From Target From Target Target Address From Target of Register  grom Controller
v v v
[slof+]ofofofofsRlofaf , ,ogmmendevie | [a|sfof+[ofofofofoR[+]almsz , | oma, , isBlals
* * 47k First Byte 4}1‘

RW At this moment, controller transmitter RIW
becomes controller receiver, and

target receiver becomes target transmitter.

Data From Upper
or Lower Byte No Acknowledge
of Register  From Controller

/ 1 T 1 ] T T 1 ¢ | |
e MS? L 1 |Dat? L lLSB NA :

yy
4— Last Byte ——P Stop

Condition
H8-11. LRI Do DEmRAERY
scL FOW AN W AN oW O W WA AVAYAVAVAWAVAWAVAVAVAVAWAVAVAWAY AW ACE
Target Address } Data From Port } Data From Port }
AD T T T T T T T T t T T T T T T

son  [S[o[[olo [o[o[RITTAl | oer | [ | pube . 7]

" start RW | ﬁACK From ﬁACK From NACK Frorﬁf *)smp

Condition ‘ Target ‘ Controller Controller Condition

Read From

Port h r\—

e

Stop not needed
| to clear INT

|
Data ;’("tr‘t’ :>K l | Data 2X Data 3 | Data 4 X } Data 5
| ton —W — — tys {
} ‘ ‘ ‘ INT is cleared
‘ ‘ ‘ by Read from Port
INT _h L[] =
\

‘ \
\ \
ty,— e ty bl
A T —HOEEIT, STOP KIFCEVNWOTHEILTEET, ZOLE BH DTV /Y7 = —RHFET DT — I BN ET (' —
R)e ZAUZ, T2 R SARRZZETORET 00 (Input Port LY AZDFEAEN) ISR ESH TODLDOEMEL TWVET,
B. ZOXTIL, <R AM5k, FEH), BIORVIDLVAR A TRUAEONHLE P R— 0B ERkSNLFET — X DM DL ARH TR
VA LABRESN TOET (K 8-11 25 H1),

K 8-12. Input Port LR & DERBELY
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97 TV — g RE

bE
LLTFOT 7V r—a AL, TF TR A AV ALY OREATRRICE ENDL DO TIIRL, TF YR A
AV AINEE DI 52 2MELRFEV L ER A, 2 @ B ISk +28 8o a I VT, B
BREOBEMLTHIBIL T2 EIZ0ET, BRRITE & O EEZMREEL T AN HZET, VAT A
DOREREZER T DM ENHNE T,

91 77U —a el

TCAL6416 DT 7 V/r—ar Tldk, ZOT /XA A% 12C 2 ba—TF (Fatyd) DL AR Z LU THERL ., 12C /SR |2
I DERE DDV AR H « T IRA ARG EGHHIENTEET, TCAL6416 1T ta—I0 b -5 T, 2o ba—
FINEAR E/ 3R T 20D H5 GPIO Or<IZilESIvET,

TCAL6416 DR FEM 72T 7V r—aid, arta—JAOBWIEIDOEILE (Veg) & P A—MIDOEWIEZHDOEE
(Veep) CTEMELET, P R—NE, A x—T /v, Ukvh, BRI, A>T D47 —h, LED 728 DT /A AD AN
SNHHDELTHER TEET, P R—NI, BIViAF, TT—Lb AT —H AT, T a - RANET — 252595
ATELTHERR T D2 b TEET,

9.2 R&EXMIET V-3

9-1 (2, TCAL6416 2L FRE7RT 7V r—av L £,

\Yelel! Veer

10 kQ (x7)
Veei=18V ALARM()
é é é BN ~ —— SUBSYSTEM 1
10 kQS 10 kQ > 10 kQ> 10 kQ = >
5
Vel Vel Veep ! by ! o A
Target POO PR R
Controller R Enable I' [ controtled
SCL |4 sCL P01 ] : . \? Switch
SDA SDA  TCAL6416 Pl
NT NT NN BL__
RESET REQET [
RESET RESET P02 I : : i ; ; ;
o1 P
GND Pos R
P04 T
P05 b
P06 —
P07 =
P10 : Keypad
P11
P12
P13
ADDR P14
P15
P16
GND P17
|
s
A, ZOFITI. T /A AT RL A% 0100000 (232 ELTVETS,
B. P00 BEUP02~P10 I AN ELTHERR SN CNVET,
C. PO1 BLOPM~P17 IZHS1EL THERSILCWVET,
D. 7a—T4 7R AREMEOSHD (P AR —F ED) ATNATHETIN LI TT, RIANICEOA TN T —T 4 71226 O THIUL, IKHUE
RECT, 1)) (P AR—FN) ICT ATy 7 IEPUIAE T,
B 91. R&xMIET7 TV r—2 3 VEERR
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9.2.1 RETEH
R I BN A—%
Bt TA—H D
12C AJ1EBE (Vea) 1.8V
P R—bD A TIFEE (Vecp) 3.6V
HIDEBRER ., P R—hk-2 7 (loL) 25mA
B ER . P A —h>—2Z (Ion) 10mA
[2C /32711y (SCL) B 1MHz

9.2.2 B/ SRRETFNE

SCL BEWSDA T4 D7 VT v 7HHL Rp 1%, 12C NA EDOT X TDOLARAA OEFHAEEEZEEL T, B@UNTRIR
TAVENHOET, /N AT v T UL, RO LIHIZ Vea) VoL (max)s loL PBIETY,

R VCCI - VOL(max)

p(min) ~ IOL
(1

BRI AT T HEHUL . KO LIIRTE ERDERRE t, (EHT—F - 75 ABIER T 120ns. fsoL = IMHz) 2824
ik Cp DRETT

Ry = —
Pmax) ™ 0 8473 x C,,

)

12C NAD F K ASARRIE, FEHEE— R Ed 5 E T — R E)ET 400pF, £33 E#E—R -7 72T 550pF #8278
WISNZTDMERHDE T, NAK BT, TCAL6416 D E., SCL D C; £7-1% SDA FH® C. BlMR [ B5f5t | /34—
YO, NA OBV AR H DR EEZBINT HZE TELMEZ RO HZENTEET,

9.2.2.11/0 TLED ##/#19 358D Icc BME

/0 ZAJHL T LED il 286 @H 13 M 9-2 ({TRTINTHEIZ I LT Veep IHEERILE T, P R—FI AT &
L THERRS LTV D556 V) 28 Veep KV/NSKZR DI 2V B IR ITRELARY ET, LED [FAL v a/LRNEE Vr O
HZAF—RTT, P A—=IBATNELTHERINTNDYE  LED (34712720 ET 2 V) X Veep A FIZRE T35 Ve
T

Ny T VERBN DT 7V r—a Tk P R—RBR AN EL TSI E EIR S / NRICIZA BN TS 546 LED &
HE 2 P AR—RDOEEIL Veop ERILNENLL EIZT2MENRHVE T, [ 9-2 (T, LED LW HNIERE L/ ED KX
ISR RLUET, K 9-3 12, A7aEd Vr ITE-o T, LED faEELV/NEL72D Veep ZRLET, ZOHIEIFELDH
H 110 DV, % Veep ERIUMNENLL EIZHERF 2720 P AR—FB AN ELTHERREAL LED 234 71272572356 Th,
THEBROHEMEE £,
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Veep

LEDx

Veep

100 k

B 9-2. LED &35 ICERE L /= fED K E /5B

18V

Veep

LEDx

33V

LED

K 9-3. (EBEETHIEZINBTNAR

9.23 7 V4 — g thifR

25
—— Standard-mode
—— Fast-mode

20 —— Fast-mode plus

L

g 15| | \
:z, {
B
E
& 10 \C
AN
- ,
5 A —
—
0
0 50 100 150 200 250 300 350 400 450
Cyp pF)

i?@%—F‘IfSCL = 100kHz, t= 1“8
il —N :fgoL = 400kHz, t, = 300ns
9-4. RATIVT v THEH (Rpmax) E/NRABR (Cy)
& DESR

1.8

1.6

1.4

1.2

1

0.8

p(min) (kOhm)

T 0.6

0.4

0.2 — Vge > 2V
— Vee <=2
0

0 05 1 15 2 25 383 35 4 45 5 55
Vee (V)

VOL =0.2x VCC\ IOL =2mA (VCC s2V @i};,,!‘/ﬁ\)
VoL =0.4V, Ig. =3mA (Vgc > 2V)

#EE (Veo)
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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 ® (415)
(6)
TCAL6416PWR ACTIVE TSSOP PW 24 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 TCAL6416
TCAL6416RTWR ACTIVE WQFN RTW 24 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 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: TI 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 Tl'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 TI 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

I3 TEXAS
INSTRUMENTS
www.ti.com 16-Jun-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 0O O 0O 0O 0O 0O 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)
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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PACKAGE MATERIALS INFORMATION
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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)
TCAL6416PWR TSSOP PW 24 3000 356.0 356.0 35.0
TCAL6416RTWR WQFN RTW 24 3000 367.0 367.0 35.0

Pack Materials-Page 2



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
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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 @]cla]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.

w3 TExas
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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 — =20x0,5
= — 24X0’8—“|:j‘—U JUUL —
O O O | 03
o (| L:) 4XV1’1 ‘ —
=10 0 0= 31 48 —  3154,75
= — 230,031 22 [637] FT] =
— 1O O O|—=— e D
) Lo RO,115 ) —
000000 000001
hae—" 31 —] \
/ ) N f~— 3,15 ——
\ ’
7; 4,8 Ny 4,75
// \\\ (66% Printed Solder Coverage by Area)
/ AN
/ Non Solder Mask Defined Pad AN 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 T 5 Mo O O
| i | |
| | o O 0|27
\.‘ _}8/\ Pad Geometry 6x0,9
\ 0,07 T (Nete Q) ® O O
\ All Around / 6x0.9
\\\ I/I ’
.. 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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