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6.3 BUUEIT M
75 B ARE SR N ARG A4S (BRAES A Y
BME BKME| B
Vecr: LY LI 1.08 36| V
Veep
. SCL. SDA. RESET | 0.7 *V¢g 3.6
Vin ie FL P HL Y
P00-P17. ADDR 0.7 *Veep 3.6
SCL. SDA. RESET -0.5 0.3*Vcg \Y
ViL (LR OPNGENES -
P00-P17. ADDR -0.5 0.3 * Vcep \Y
lon e PRSP A H PR P00-P17 -10| mA
lo R T F A P00-P17 25| mA
Ta SR -40 125 °C
T i 125 °C
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6.4 AMHRER
S
#dats (O PW (TSSOP) RTW (WQFN) My
51 51
Roua 25 BRI 101.4 47.1 °C/W
R uc(top) ghA AR (TS ) A 45.2 41.2 °C/W
Rous 75 7 WU R RE 56.6 26.6 °CIW
YT SRS 4 6.9 22 °C/w
Wig 2 2 AL B URFAIE 558 56.2 26.5 °CIW
Roscpoy  |ZEZE4M% (JETS ) Hbl A3 15.8 °C/W
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6.5 B
16 HARIE RS T 1 AR R W IAE ( BRIEA A UL )
; BN HE ‘K ~
& ; Y/
Vik N WA i L I = -18mA 1.08V % 3.6V 1.2 v
Veorr | FHENMHE , Vee BT Vi=Vec B GND , Io=0 0.85 1.0 V
Vpore | HHEMHIE , Voo T Vi=Vee BGND , 1o =0 06 075 v
1.08V 0.8
1.65V 14
lon = - 8MA ; CCX.X = 11b
2.3V 2.1
Vou |P IR R v 28 v
i 1 vy F S i
oH T 108V 0.75
lon = - 2.5mA H CCX.X = 00b ;
lon= - 5mA H CCXX=01b ; Ioy |1-65V 1.4
= -7.5mA H. CCX.X=10b ; loy = [2.3V 2.1
- 10mA H CCX.X=11b ; v 28
1.08V 0.2
1.65V 0.15
P 3 loL = 8mA ; CCX.X = 11b Y,
2.3V 0.1
v A F P4 e Sd 0
oL CFELF 0 &
1.08V 2
loL = 2.5mA H CCX.X = 00b ; 08 0.25
= = . 1.65V 0.15
Py loL = 5mA H CCX.X=01b : v
loL = 7.5mA H CCX.X = 10b ; 2.3V 0.1
loL = 10mA H. CCX.X = 11b ; 30V oA
I 0 Fh P4 P SDA VoL =04V 1.08V % 3.6V 20 A
15 b —— . . m.
ot AR INT VoL = 0.4V 4
o 5 V|=Vce 5 GND 1.08V & 3.6V +1
I LD S P i
V=36V oV +1
MA
N SCL. SDA. X
I [P =E0 RESET7 Vi=Vec 8t GND 1.08V & 3.6V +1
I S NN LI ADDR Vi=Vce o GND 1.08V % 3.6V +1 MA
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6.5 S 4F: (continued)
TE AR KSR AE T 1 AR Y ] AR ( BRAES AU )

» : » BN HEBK
# TR A ccp & ® ™ Hpr
SDA , RESET = Vgg | 3.6V [
P 0 , ADDR=Vcep B GND ,  |2.7V 5 1 A
110 =i\ , fscL = 400kHz , 1.95V 4 8 H
-40°C < Tp < 85°C
TR 1.32V 2 6
(400kHz)
SDA , RESET = V¢g 3.6V [
P, ADDR =V¢ep 8 GND, 2.7V 5 18 A
/O = #iN , fscL = 400kHz , 1.95V 2 1 "
. < 125°
85°C < Tp < 125°C T3V PR
SDA , RESET = Vgg | 3.6V 34
P 0 , ADDR=Vcep 8 GND , 2.7V 24 A
110 =N |, fscL = TMHzZ 1.95V 18 H
lec - -40°C < Tp < 85°C T3V -
(lear + Sl 9 TAREREER
ccl AR (1MHz) Y 5
lcce) SDA , RESET = Vg, :
P, ADDR =V¢ep 8 GND,  |2.7V 30 A
/10 =%\ , fgcL = TMHz 1.95V 22 H
. < 125°
85°C < Tp < 125°C T3V s
SCL , SDA , RESET = Veg, | 3.6V 53
P 5 , ADDR = VCCP 8¢ GND s 2.7V 1.2 2.0 A
/O =%iN ,lo=0,fscL =O0kHz , [1.95v 06 16l ™
- o g o
- A°C<Ta < 85°C 132V 06 14
FpLi e 3.6V 14
SCL, SDA , RESET = Vg |
P, ADDR =V¢ep 8 GND, 2.7V 10 A
VO =#iN,lo=0,fscL =OkHz , [1.05v sl ¥
. < 125°
85°C < Tp < 125°C T3V 5
Rpuny | PO#_E 0 i
putny) | iB ;tf ’ P i 70 100 140| ko
Rpd(nty | P98 T 4z HLEH
G BN B SCL V|=Vcc 8 GND 1.08V = 3.6V 2.5 5 pF
N SDA Vio = Ve 8 GND 1.08V % 3.6V 8
Cio N5 H S 2R — pF
P ¥ 1 V|o = VCC ﬁ GND 1.08V % 3.6V 6 8.5
6.6 B P EK
75 B AR RS R K AR VS s ( BRAE A B )
B/AME BAE|  BAL
RESET
tw AL KRR SR R] 80 ns
trec ST KB [ 0 ns
tRESET AL [A] 400 ns
P % H
ten SECR WG P i AN ik g B 30 ns
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6.7 I°C BRI FER
15 HARENSEAE T B TAREFE VR A (BRAESH U )
B/ME BoAfE|  Bp
12C 4k - frriAEt
fsal 12C I AT 100| kHz
tscn 12C i iy FEL S ] 4 s
teal 12 Hf i Fh e ] 47 us
tsp 12C 2R T i) 50 ns
tsas 12C AT Hd 15 B A 1) 250 ns
tsdn 12C R AT HHR AR R I 1) 0 ns
ticr 12C #y N\ _E Tt IA] 1000 ns
tics 12C i\ B[] 300 ns
toot 12C %y thy T B[] 10pF % 400pF &4k 300 ns
tour 5 1L RE Bh 2 [ 12C A 2k 2 R i 1) 47 us
tsts 12C JaZhsk E G H a4k A E 4.7 us
tstn 12C J& ZhEk B & 8 sh 4 AR TE 4 us
tsps 12C {5 1E &% B 4 s
tvd(data) B R AR A] icﬁl';;f 1 5 SDA fi 3.45 us
M SCL i H1F-F| SDA
tvd(ack) ACK ZAEIMA R i 1) (frH ) (RS 3.45 us
ACK (55
Cp 12C MERAMEME 400 pF
12C M4k - Pos=t
fsal 12C 1} gp iz 0 400| kHz
tsch 12C o i LT ) 0.6 s
tsl 12C B I F T[] 1.3 us
tsp 12C 2Rl ] 50 ns
tsas 12C B3 47 %5t 15 B I 1) 100 ns
tsan 12C H3 AT H5cH R ] 0 ns
ticr 12C $ N\ LT 1A 20 300 ns
tics 12C % N T i ] 20 x (Vcc/5.5V) 300 ns
toct 12C i th B 1] 10pF Z 400pF %% 20 x (Vcc/5.5V) 300 ns
tour (ZIERUSEhZ F 1 12C 4225 I TA] 1.3 us
tess 12C 3 Eh s A R 4 PR 0.6 us
tsth 12C J& Zhek B & JE sh 4k AR TR 0.6 us
tsps 12C {1k & 1% B 0.6 us
tvd(data) A AR R i%;f LT 5] SDA 4 0.9 us
M SCL ficH1~F £ SDA
tvd(ack) ACK 2% F G 208 i 1) () (RSP 0.9 us
ACK 5%
Cop 12C SRS ER 400 pF
1’C B2k - Posii +
fsal 12C AT 0 1000| kHz
tsen 12C B o oy HL P 1) 0.26 us
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6.7 I2C K £REYFER (continued)
TE AR KSR AE T 1 AR Y ] AR ( BRAES AU )

BRAME BAE| B4
tsal 12C i e TR ) 0.5 us
tsp 12C 2RI I ] 50 ns
tsas 12C AT Hidin 3 B B 1) 50 ns
tsan 12C B3 47 S04 R I ] 0 ns
ticr 12C H N _E T A 120 ns
tics 12C #g N\ T I ] 20 x (Vcc/5.5V) 120 ns
toct 12C %y th T B[] 10pF % 550pF 4k 20 x (Vcc/5.5V) 120 ns
tour 5 1ERE Bh 2 [ 12C A 2k 2 PR 1) 0.5 us
tess 12C J Sk A R A 4% 1 0.26 us
tsth 12C JE shEE & )8 sh 5 R (R 0.26 us
tsps 12C f5 1k 61 % 0.26 us
G | HRCHCH T SO T H SDA 045/ ps

M SCL ik Hi*FF| SDA
tvd(ack) ACK ZAEIMA R it 1) () RS 0.45 us
ACK 5%
Cp 12C Btk 550 pF
6.8 FFoheft:
7E HARIE R T I AR TG B s ( BRAE S A 3T )

2 M (BN ) Z () BME  RAE  BRE| B
tiy FhTA 20 TA) P i INT 1 us
by 7 5 AR ] sCL NT 1 s
tov At B A R ) scL P I 400 ns
tos N B B B ] P 35 1 SCL 0 ns
ton U N R R ) P 3 [ scL 300 ns
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6.9 HLAIRE:
Ta=25°C (AR A3 )

21 45
— Vcep = 3.6V — Vcep = 3.6V
18| Veep = 3.3V 40 | — Vcep = 3.3V
— Vcep = 2.5V — Vcep =25V
&:: 15 — Vccp =1.8V &:; 35| Vccp =1.8V
= — Veep=1.2V 2 — Veep=1.2V
z L z = —
14 —T1 | g 30 T | L
5 12 —— 5 |
(8] — o ——
> L~ >
g o g —
3 —T T | T 3 2 ——
o 6 — o
2 T _// © 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. IR SR - FM AR  6-2. AU ST IR - FM+ B
8 20
—— Veep = 3.6V — 125°C
7| — Vcep = 3.3V 18| — 85°C
—— Vgep = 2.5V — 25°C
I 6|— Vecp =18V < 16| — —0°C
= — Veep = 1.2V = 14
E 5]— Veep = 1.08V § /
3., V 3 " =
> >
° 5 10
S 3 s
® >4 o g
Q 2 Q /
= // 7 2 6
1 //4/ 4 /
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. Rril VR R S IR G R &l 6-4. HEYR I 5 IR ERIRR - FM #x
40 45
—— 125°C — 125°C T
35| — 85°C 40 | — 85°C ]
— 25°C — 25°C |
T | — ~40C 2 3®|— 40c
=2 30
£ % €3 /
£ 2 g / W
S / s ///
> (@]
2 20 // £ 20
[ £
€» / ? 15
" 15 - g Y/
L / - 10
10 1
// 5
5 0
1 1.4 1.8 2.2 2.6 3 34 3.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Vcep - Supply Voltage (V) VoL - Output Low Voltage (V)
& 6-5. R LI 5 IR ERIR R - FM+ 5 & 6-6. 1/0 E Vi SR ERIRR |, Ve =1.08V
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6.9 HLAVEHE: (continued)
Ta=25°C (BRAERA UM )

70 — 200
— 125°C — 125°C
60| — 85°C — | 180] — gs°C L
— 25°C P 160 | — 25°C
—~ — -40°C L — —~ — -40°C /
< 50 Ve < 140 —
H £ 120 —
2 40 / o | —
/ —
£ 30 £ 80 s
i 7 2 Z
2 20 ', 60
[e] [e]
s // 2 A~
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)
A 6-7. 110 EHAGHRMRHEMNRR , Voc=1.2V K 6-8. 110 EHR SHHRHEMRER , Voc = 1.8V
275 325
— 125°C 300 | — 125°C
250 g50c o7s| — 85°C
225 | — 25°C — 25°C
— — -40° —~ 250 | = -40°
Z 200 40°C z 40°C
S £ 225 =
= 175 =
2 150 — 2 ?(7)2 =
S 125 1 S 450 ==
X X
= =
@ 100 Zoo o 125 —
i = 51 ’
50 / 50 |
25|42 oL
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)
 6-9. /0 ¥R GHHURBEMRR , Ve = 2.5V 6-10. /O ¥ B GHHUR B EMIRR |, Ve = 3.3V
325 90
300 | — 125°C — Veep = 1.2V, loL =10 mA
275 — 85°C . 80| — Veep = 3.3V, loL. =10 mA
— 25°C > — Veep =1.2V, o =1 mA
2 20| — -40°C E 70 — viep =33V, lo = 1mA
£ 225 2 60
— = —
B 2% | 2 50 | —T
5 175 = [
O o | ——]
x 150 = 40
&% 125 3
" 100 S 30
3 L~ © T
= 75 2 2 20 ——
O
50 o= >
25 ~
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)
&l 6-11. 1/0 EHRESHHLHEERRR , Vec = 3.6V Bl 6-12. 10 [ ESRERRFR
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TCALG6416
ZHCSNY9C - JUNE 2022 - REVISED JUNE 2023

6.9 HLAVEHE: (continued)
Ta=25°C (BRAERA UM )

36 55
43| — 125°C 1%2 50| — 125°C —
— 85°C — 85°C L— | —
30| — 25°C // 45| — 25°C —
__ 21| — -40°C _ 40| — H0C —
TE, 24 é 5 ==
- / —
£ 21 g 20 iz
5 18 v 5 /
O O 25 v
3 15 7 2 /
3 12 5 20
3 2 v
Y . N 15 A
6 10 Z4
3 5
WV ‘V/
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Vee - Vo (V) Vee - Vo (V)
A 6-13. 110 F R G HTRHEN SRR | K 6-14. 110 R R SHHFEHERRR |
Vee = 1.08V Vee = 1.2V
130 175
120 [ — 125°C — 125°C
o| =57 - | = £
100 | — 40°C 5 5| 0C
< 90 <
S S
= 80 = /
s S 100
g 70 E
3 3>
O 60 o
2 5 7 g 75
3 40 3
(%] » 50
20 pZ /
20 / 25
10
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Vee - Vo (V) Vee - Vo (V)
B 6-15. /0 PR SHHEBRERKR , &l 6-16. /O B SHHFE BERXR |
VCC =1.8V VCC =2.5V
220 240
— 125°C — 125°C
200| __ gsoc 210| — 85°C
180 | — 25°C — 25°C
- — -40°C __ 180 — -40°C
< 160 / <
% 140 § 150
g 120 -~ ] g
g 100 g 120
g & // 2 o
3 60 3 e
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
Vee - Vo (V) Vee - Vo (V)
Bl 6-17. /0 PR SHHEBRERRR , &l 6-18. /O i SHHF B ERRR |
Vee =3.3V Vce = 3.6V
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6.9 HLAVEHE: (continued)
Ta=25°C (BRAERA UM )

0.14
— Vce =1.2V, Isource =-10 mA
o012l — Vcc =3.3V, |SOURCE =-10 mA
— Vgc = 1.2V, Isource = -1 mA
01 —— V¢c = 3.3V, Isource =-1 mA
s
z 0.08
> [
' —
o 0.06
O
>
0.04 —]
|
0.02
0

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

B 6-19. I/0 Wk Sl E MR R
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Mok i L f2
7 ZHNERFR
Vel
RL=1kQ
SDA
DUT
C_ =50 pF
I (see Note A)
SDA LOAD CONFIGURATION
lg Three Bytes for Complete N
N . . Ll
‘ Device Programming ‘

Stop Start Address| R/W Data Data Stop
Condition | Condition | Bit7 A%“_'"ZS coe A%‘i'“:ss Bit 0 AiK Bit7| eee | Bito | Condition
(P) (S) (MSB) it it (LSB) (A) (MSB) (LSB) (P)

tscl " " ‘ ‘ tsch
\ \
scL L/ M /|
\ o~ I | |
| ticr ) ‘ \ \ | || ™ :* tvd(ack) ‘ tsts ﬂ ‘«
t.
tbuf«—"‘ } icf ’« l ‘ tsp»‘ ‘F \ tvd(data)*‘ f% } ‘
L
T \ — T .
SDA N >¢ | | N | Va 0.7- Vee
| @1 - ‘ } E WA\ / } 0.3- Vee
/ - \
tiot ¥ \ \ﬂ 1 ter | —» [ tan fsps P |4
tsth 6P tsgs P Repeat
Start Stop
Start "
Reape:;tr Condition Condition
Start
Condition
VOLTAGE WAVEFORMS
BYTE DESCRIPTION
1 I2C address
2,3 P-port data

A, C_ fuff#Rskfnde Hezs. {#H 10pF 5k 400pF (¥ Cp Ml tocf.
B. i At EA AT R & A gt PRR < 10MHz |, Zp = 50Q , t/t; < 30ns.
C. FHAERTE S HM I HGE T B g 841

B 7-1. 12C 2 O 5 38 e B R0 | IR Y0
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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]

Ly '
Data \ !
|Ipr':’trc: N N\ / Address X Data 1 j{ i Data 2
|
0.7 xVeg
0.3 x VCCI
View A-A View B-B
A, C_ BFEHLMIABE,
B. Frfai AR i HAT AR R R AR B - PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
C. HIEFTESHMBIEHEEH T g #1F.
B 7-2. H by A7 3, R R R E R R
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Pn 500 Q
C, =50 pF
L
I (see Note A) 50002
P-PORT LOAD CONFIGURATION
—— 0.7xV
SCL PO A P3 cep
‘ —— 0.3 X Vcc|
‘ Target
‘ ACK
o \__A /
T
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, CL BIEHRLAIIH A
B. tow FIPETEE A 0.7 x SCL L/ Vee # 50% 1 1/0 (Pn) itk
C. FrEASIHEAG LRI R AR : PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
D. &N EX S P —A , BRI — IR,
E. IJFEIRA SERBILEE R T A 8 4F .
& 7-3. P i M 55 B B A I %
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Vel
R, =1kQ
Pn 500 O
SDA A _
DUT DUT l L J 2x VCCP
C, = 50 pF €, =50 pF 500 O
I (see Note A) I (see Note A)
SDA LOAD CONFIGURATION P-PORT LOAD CONFIGURATION
Start
SCL /_\ / ACK or Read Cycle
\ / \ (¢
py)
(C
>
SDA ,
\*—*/——————————«— _______ L _____ X 03" Veg
| Py | 1
| | ¢tRese™® |
I
' Py |
RESET %——} ——————————————————— H ———— Veal2 |
l*tREc*' | < treC »
tw |
(¢ | |
) l |
Pn o Veepl2 |
« |
D) | |
tReseT™
CL BIER LA A2,

moow>

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

& 7-4. BB B R Y
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8 E4nit e
8.1 MR

TCALGA416 STHF 58 LU B [ P e TR et . X AEAS AR RENE 15 12C MR BLARALBE 084 | 7E ., R Y P
BUR , ATAE HRE . HACBEAS I RUE T REM S , —28 PCB Juft (10 LED ) 47588 2 5 v i s F LY

Veeor 9IS 12C BB E | [KIHi%ER:5] SCL. SDA Al RESET 51 B4y L FH 28N 2 1k T Vg INT St By
THREH , FREANT R B BHAREE R Veep B Voo , BEEEURTNH . Veep 51 HHE P i I HE R 20 RAEATA
P iy 1 B AN R ES |, 5 LED BT P i 3R2) , MEFE:S] PO0-PO7 F1 P10-P17 [ AR 8K LED v
KIET Veep. BLE N M2 P g AWM Sk 25mA [ FEJ DL ELIE 3RS LED |, {H25 25 F &0 40 e R FE A
A0 B A1) L YA o

TCAL6416 HU7WHZH 8 M i s /7 es 4l , RVFAH FACE 1/O i REME . £ LB E AL S |, /0 #ALE NN
B2, Rl asn] LUER S NACE 7 /O Al B AN o BN N B4 H 10 30808 0 R A7 78 A0 B2 4
N a2 A7 2% 1 o BN T 25 A7 o B AR 1 T AR P S e B A7 e e e . TS AR A7 A AR ] R G i a1k
. UbAh , TCAL6416 it HA L1 TH T8 1/O i I 1/O That. S 1/O Rtk flar /7 4 B 45 T gn AL i H DK 5
RAE . T gmFE LROAN R B rEFHAS . ATEEAN . RTBRRCR . PWOIRES A AR, DA TR IR B R . X
BB B 2 A7 Al 0 R E R SR VR P LR TR . R EMI TR EE 1/0.

A A T Al LR A0 A0 IR AS I, #Bx7E INT SU_E A perh . @it RESET 51 A i i1 48
BV, R E AL S, BB IR S AL I B R, W U S B E O ERIAIRES . ADDR BEF ]
HHLHES] 2 VF AN TCALB416 #AFEREIR — 12C &2k,

AT AR S 5 B L0\ 3 1 %42 2R R IR | TCAL6416 FFileili (INT) 4 th 240 | 36 F 11 7
Gei | SR MR A B B, INT S1IITT LU S 5L B S h I N o S 7 S e B R % — AR
B AL T SR R /O 3 LR TSR | MEAURIT 12C MAMTIERE . UL, R A
T 2 D I 58 1

FE R AR B AR AN IERR BRI, RGPEHI & 7T LB /£ RESET H A\ 51 Al LI SR k-F |, sl s ysig 3 2
Vocp SIS BUEHE AL (POR) KEE FfF. HEEHAMRE THERRVRE |, WAL 12C /SMBus R
RESET ZhfEM POR £ FECA AR E E/4)4A1L , 5 RESET DhReTo 75 5% M e ra YR RI T se L s a8 £

—AMEAG] ) (ADDR) o] F T4 [ i 12C Hudik | R vrmiAN 2 ARL A F ¥ 12C S48 SMBuUS.
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i3 TEXAS
INSTRUMENTS

www.ti.com.cn

8.2 ThEE T HEIE

INT - Interrupt Logic ]
ADDR
l f> P00-P07
SCL L1
Input 12C Bus Shift 16 Bits /0
con < Filter Control Register Port
h P10-P17
A A
Write Pulse
VCCI
RESET Read Pulse
v, Power-On
cep Reset
GND —

A A IO fER LI B E VR .

& 8-1. ZH|A ( IEZH )

Datafrom— Output Port
Shift Register  Configuration Register Data
Register Vee
Data from D Q r :Doﬁ :ﬁ Q1
Shift Register
. FF
Write
Configuraton—{CcK  Q D Q P00 to PO7
Pulse ._J
FF ESD P10 to P17
Write Puse——— CK @9 Protection
Diode
Output Port GND
Register
L Ip Q \” | Inpu_t Port
vi Register Data
FF
Read Puls v CK
cc 1 Interrupt —_
| Input Port j)D Mook [ toINT
Register
Pull-Up/Pull-Down 100k
Control
—
D Q
Input Latch
Register y Latch
Data from
Shift Register = 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, EHEEGRIN , P SRR N EBRAME.

& 8-2. P00 & P17 ffib HEE
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INSTRUMENTS TCALG6416
www.ti.com.cn ZHCSNY9C - JUNE 2022 - REVISED JUNE 2023
8.3 Rt Ui EA
8.3.1 Hi[E#
# 8-1 HH1 7 TCALB416 S HiE T 12C B2k (Vo)) M P 3 1 (Veep) T A i B IR I 87 HE P2 4 o
% 8-1. HER#%
Ve ( 2C 3=FI#:/ SDA 1 SCL ) Veep (P 3
(v) (V)
1.2 1.2
1.2 1.8
1.2 2.5
1.2 3.3
1.8 1.2
1.8 1.8
1.8 2.5
1.8 3.3
2.5 1.2
25 1.8
25 2.5
25 3.3
3.3 1.2
3.3 1.8
3.3 2.5
3.3 3.3

8.3.21/0 351

4 1/0 BB AR, FET Q1 M1 Q2 2 TR MRS (1ES 5K 8-2) , WMl — bt . s B

THe Rl T RERE , sREN 3.6V,

i VO FE N, MRS A Q1 8k Q2 , BRI T4 3 1 =5 A7 a5 BFPIRAS . AERXAHEOL T, /O 5] BEVRT HL 9
5 GND Z [afFAEARPL PR A . EEMORIERIBAT | FENEIE 1/O 5] A &b 8 i s AN B e HE 77 P A

8.3.3 W% HH KBk E

it B ) iR BE B A7 A% SU VR S 2] GPIO BBRBh . B> GPIO #w] DA 7 # e &y DU AN AT B [ R IR P 2
o JEI XX HEAT AL, HT AT DL AR A 1O MR S A E XS B “ TR IEcE. & 8-3 JEaR T ARtk
(ke o SR ELIAT NS MC B A A 4 it i S50 R R 4 1) B A7 AR R o 2 LU AR ) A AR AR
01b it , AT TIEZRE |, Ak IR AKX BE 14K T 50%
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TCALG6416 INSTRUMENTS
ZHCSNY9C - JUNE 2022 - REVISED JUNE 2023 www.ti.com.cn
PMOS_ENO E
Veep
PMOS_EN1 E =
Current Control [~ PMOS_EN[3:0] l'_
Reai —— Decoder lra
egister —|t
— NMOS_EN[3:0] A
PMOS_EN2 [
—
_— [
Configuration |
Register
PMOS_EN3
P00 to PO7
Output Port P10 to P17
Register
—
NMOS_EN3 1<
|
I_Jz
==
NMOS_EN2 . =
NMOS_EN1 E =
NMOS_ENO E
& 8-3. kA iR

BRGNS | e B PRICHRIRIRENAE ). M VT, 2 — N EE FIR |, G R IR BN I 1 B
o ZIEH BIIR A IR GND 3536 R IR P AR M S (AR SRR AR U E R AR (R I O O R
(SSN) ) o Hefyifun , [RIWFUI45e 22 /N H R ™= AE e R P e 7 e o i ) X3 56 B 2 A ) i L IR 0 e R 4 ek
F P REBS 2R SSN IR | 1 JC 7 B4 1 AR LA

8.3.4 TP (INT)

U SR TR R SR, ES AR, i N (AT _E TR B R BRI IR S A b . ZGE A 4, S5, INT 5
SR R Mt b B SR R G 1 B B A R T P g SRR S, RRT SR R I B B A . SR AR
BT SCL 5 5 ETREZ RN (ACK) kb i T8 ACK Iy ikt 11 5 2 1 th T EAT T 524, (R
FEZNKSAE R AR R T Re s B (BARHHL ) o BEALE |, 11O MRR IR e 2 BRI B 4 INT K.

XF 55— A2 AT SR S NS S e R T L O ELAC B A R 5 A S SRR . K 10 W T SO
B S5 B EPIRES S UG 27473 N A ILAS |, 7T R 800 i

INT i A TFREE I, 75 B S0 3 i PS8 Voep B Voo , BAREU TR o INT () b4 e BH 38 53
B2 B 75 B W5 2 0 B R R

8.3.5 A (RESET)

W] LA % RESET A LWL R SE , RN (R5F Voop BIRFEIL TAERCF. 4% RESET 51 AR AR T2 ty
S E L. TCALB416 7 {743 Fl 12C/SMBus IRZHLIE RESET NKHLSE (0) I SO HERUCIRAS . 4 RESET
NTEECE (1) B, AT AR el i i ] 22 5 2 P o 0 17O P, W SRR I ROERE | ZMN T R A i
HH &S] Voge 4 RESET B UIHET | 2 BB A\ vty [ 27 4728 LU B GPIO 5] IR

8.3.6 AR

AR A2 12C B4 BRIl g i &, Ths B SCRFZan & st 2 A8 B ERVCIRES . 220 PR 4% 7
WEAT | 12C BERLARENS IEH TAE | JF HARM SR Re it a2k

BAFR AL HE SOLLUT P ER
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12C WL IR AL — BRI

95T ML TR (R B O F 4 12C 2264k “0000 00007, Jeit RIW BRIy 0. KREHIF 15 Ox00.

FERTICHFIB A N AEAO B A4S ACK. WIS RIW G B 1 (L) , #H15 NACK.

W AL ARG | R OURESE T 0606 (0 1 7 4. MRHURT IRAEFIVRAL , B R &

BRI, MR ERRL 1 T, WA ERASE B I ELE AR 12C WL, 4 3EHL

A

5. ik 1 AU (008) JF | BB RIL IS RGBS, B4 2R TR B AL , I
HARFRGL

WOhSE LIS IRIG | SRR SR, I SO A7 BT B BA S

8.4 B3 FThEEAE
8.41 LB

KU (N OV) TINE] Veep B, WHEE LR AL 2% TCAL6416 fRIFAEEARD , HBHIFIAE] Vpor. JEI
SNSRI, 7 H TCAL6416 ZF 7725 Al 12C/SMBuUs IR SHIIAHCABR YGRS . 2S5 | 40K Voep MR
T Veorr » HRE B AR LSRR IRE AL 1.

8.5 ZRiE
8.5.1 12C #1

X 12C A2k B HRATES B (SCL) LA AT 4 (SDA) LR L. IERE RIS T | PR R AUE L i
PR R IR R . R B RAE T ARSI, A B8 shBa fe 4.

1 SCL it Ny P, sl 3 0% 8 8 2 #F ( SDA SN/t b b e BT B P56 36 ) R 3 5 #8140 12C
s (ESRE8-4) « EARRBNKMELZIE , & RIERIIETHT | B AR R A A (MSB) , Ay 17
£7 (RI' W),

BB A RO S, e AN (ACK) WS, 76 ACK AH eIk ik () 5 fL~F- 30 16] |, SDA H N/ H AR H
o M SR AR A I B N ASARAE S BN AR A A 1 St 2 A B

1E 12C 2k b, FERRASIHpi bk i A 180 SR S — AN BB 7 o 72 B B FE A 4 v ko 9 ), SDA 28 b 30 6 Zi (R B
SE , BN B2k F IR SR ot drd (TG EF L ) (EZHE8-5) .

PEl A 2 ROAE 155, B4 SCL i N\ Ay HSF B, SDA i N/t B FEP B i P4 (151K 8-4 )

TEFHAEAS IR 2 18], AT LKA B AR B 7 MR A2 i B I as . A 8 AL W e IR —1~ ACK . &
BRSNS RSN SDA 28 |, #2I3s A RE K% ACK 7. HH BN 881 4 ZI7E ACK 4 ik i 3 18] T~ F2 SDA 2Rt |
XFE, 75 ACK AH SIS B B B s ik b A 1E] , SDA ZREkFa e MCHEE (ES K 8-6 ) o 24 N 2 B2 U a5 4 T 1k
B, B IE IR A T R AE A ACK. AL | Ja i) % DA 207 & MR N 88 K % 2 R B AN 7 2 e A4
B~ ACK. 20U A2 B B AR IR 1) A RE IE 7 18 47 -

2 0] B3 B USCES I I TE 5% 5 — A 7 28 MR . 3% I A 2 AN AR RO L (NACK) K ] i) 3, 8% 82 325 2% 126 B0 s 45
WAET o X2 ] e U 2R 0 K SDA ZRORFF N M R FE M. TERFMEILT |, KIZS DA REHEL |, 4
R fuli 25 i B A A2 1B 25 A

Ll N

SDA

P
| - |
Start Condition Stop Condition
& 8-4. A 3N A L& MRIE X
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Data Output

by Transmitter

SDA /

X

Data Line

Change

& 8-5. fritH

A

X X/

NACK
Data Output Sa
by Receiver -
ACK
SCL From
Controller 1 2 8
S
Start Clock Pulse for
Condition Acknowledgment
& 8-6. I1°C &£ AN
& 8-2. BEOE X
fir
FAE
7 (MSB) 6 5 4 3 2 1 0 (LSB)
B 12C Hui: fiEr T H L L L ¢ | ADDR RIW
P07 P06 P05 P04 P03 P02 P01 P00
110 %4 S 2%
P17 P16 P15 P14 P13 P12 P11 P10
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8.6 B Ay
8.6.1 B3{FHhit

TCALG416 [fj3thttn & 8-7 Hh .

Device Address

T T T T TAD'_ —
|0I1I0I0I0I0IDRIRIW|

Fixed
xe Programmable

& 8-7. TCAL6416 Huhl
% 8-3. Hilk- s

ADDR

12C 3 M B 3% Hh:

32 ( -tk ) « 20 (FoNikd) )

33 (k) 21 (k)

M L g ML PR B Ja — B ST BT (A (IR N ) o (1) EFEERERAE | K (0) iEF S HRAE.
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8.6.2 =M F A Ay & 77

FRINFAHINE )5 | 2 de 2 KO8 — M EEAE TCALB416 Hh i F ] T A7 d h K i 271 o Bl 15 I
AL S e T 32 R i A BB A 4% (BN Jari . ARPESFEERECE ) o 5 6 fL5ar 7 W IR =& 151

BEFROT R IIRE (BGE 10) o UES AMERIIN K% & 471

FOE L Ja , WU A A SR AR SR AT [, ERRE R A . AR B SRR AL SR AL
P A7 4 B0A Y 00h.

B7 | B6 B5|( B4| B3| B2| B1| BO
& 8-8. &l F AR AL
* 8-4. AT
-
B7 B6 B5 Eji%ﬁiiﬁ B2 B1 BO ﬁﬁg(;ﬁ i i gkl
0 0 0 0 0 0 0 0 00 IR0 BT XXXX XXXX
0 0 0 0 0 0 0 1 01 PN u | BEECAY XXXX XXXX
0 0 0 0 0 0 1 0 02 a0 WIE N T 1111 1111
0 0 0 0 0 0 1 1 03 w1 R UEYNE S 1111 111
0 0 0 0 0 1 0 0 04 et ¥ 0 I BNFE 0000 0000
0 0 0 0 0 1 0 1 05 et s 1 FEL B N 0000 0000
ol ol ololo]| 1] 1]o0 06 WL E O BIUSAT | 1111111
0 0 0 0 0 1 1 1 07 e 1 R EYNE ] 1111 1M1
0 1 0 0 0 0 0 0 40 S RSN AR O PPN ST 1111 111
o|1]o oo |0 | 0|1 41 i SR AR HRE O BHUSAF | 1111111
0 1 0 0 0 0 1 0 42 St IR B 7% 1 BB NF 1111 111
o | 1] oo o ]| 0| 1|1 43 WIS F AR 1 | BBUSATY | 1111 1111
0 1 0 0 0 1 0 0 44 MNP THAEO BB NF 0000 0000
0 1 0 0 0 1 0 1 45 NPT A3 1 E TG YNE ] 0000 0000
0 1 0 0 0 1 1 0 46 Fh/ FHAl g 7748 0 BRH S NFAT 0000 0000
o 1] oo o ]| 1| 1] 1 470 R FRAEREAEEE 1| IS A | 0000 0000
0 1 0 0 1 0 0 0 48 R TR FE AT O PTEPNE S 1111 111
0 1 0 0 1 0 0 1 49 bR RO AR 1 PTCYNE S 1111 111
0 1 0 0 1 0 1 0 4A Fi b B BRSSO FEL B N 1111 111
0 1 0 0 1 0 1 1 4B o T B i A A7 2 1 S E PN ] 1111 111
0 1 0 0 1 1 0 0 4C R A A 78 0 BREL Y 0000 0000
0 1 0 0 1 1 0 1 4D FHIPIR S AR RS 1 i 0000 0000
0 1 0 0 1 1 1 1 4F A 3 T A28 SR EPNE = 0000 0000
8.6.3 FfFas i

N I B A Ay (A AEas O A1 1) RS S N RIS |, oI B A SPR 51 E SO RIS 2 R . A
i LA A7 O A . HONR A A B A AR BONE (X) B4 08 2 4R i g o AEBAT BR IR 2
I, RGURER i & 51 RIB BN, AR 12C S8 TR U 40\ 1 27 4745
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# 8-5. FAA 0 M1 (NI D FEE )

Br 1-07 1-06 105 1-04 1-03 102 101 1-00
BRI X X X X X X X X
r 117 -16 I-15 I-14 -13 -12 -1 I-10
BRI\ X X X X X X X X

B th o VAR A ( AEATAR 2 A0 3)) S b G B A AT 4 5 SO H AR 5] BB O R T K e A7 2 R A B X
SE OB S RIS o SR, MO L 27 A7 35 1 U e 1 2 A b e 39 100 Mk A 2 PP AR, T A2 SE B

5| BEE
X 8-6. FFEAE 2 M1 3 (HiHHim D&% )
iz 007 | 006 | 005 | 0-04 | 0-03 | 0-02 | 0-01 | 0-00
BRI\ 1 1 1 1 1 1 1 1
L 017 | o016 | 015 | 014 | 013 | 012 | O 0-10
BRI 1 1 1 1 1 1 1 1

Wtk S b w A7 as (WP A7as 4 A1 5 ) SRV C B3 A7 #8 E SRR B 51 BIEEAT AL S /e o i RO X S8 ap A7 8 O 5
MLHEATERE (B 1), WAHRG 5] 2 e . i RIZ ey 47 5 P AN RLHGERR (S 0) |, AR
ity 11 51 R B AR AR 2 PR B

R8-T7. FHEBR A5 (MM REFER)

R P07 | P06 | P05 | P04 | P03 | P02 | P01 | P-00

BRI 0 0 0 0 0 0 0 0
e P17 | P16 | P15 | P14 | P13 | P-12 | P-11 | P-10

BRI\ 0 0 0 0 0 0 0 0

FLE W74 (W74 6 /7)) BE /O SIMKT . WX Ar A as P e By 1, WA R 51 B s
NEA F U R BN AR AN o WX ST ARG T RSN AE B O, WA s 1 51 R R g . R
M N\ TC BB SO B T B e ORI AR Ao R T B

K88 HHAMOMT (HMEFHFR)

hr C-07 C-06 C-05 C-04 C-03 C-02 C-01 C-00
L NN 1 1 1 1 1 1 1 1

J0A C-17 C-16 C-15 C-14 C-13 C-12 C-11 C-10
RME 1 1 1 1 1 1 1 1

Bt OBl 9 2 AR A A A2 ) P i 1 GPIO 22 v s )%y H KBl FE . RS GPIO #8TT LI L P A 75 A7 45 Pl Ak 57 3t
Fic B P e A Y R T . Bl S ) PO7 AR A AR 41 (5B 7 SLANEE 6 £ ) FEH , dm PO6 HIFAF /AT 41 (2R
5 FLMIZE 4 £ ) #5155 . GPIO B4t 3k 5h HL-F- 4w F2 v 00b = 0.25x Ik#h5%E . 01b = 0.5x IXF) 5. 10b = 0.75x
WA 110 = 1x , DLSEOLAEIRE R ERE 1. WS 9.2 1L T E 2 EfE R .

£ 8-9. FFEES 40, 41, 42 F1 43 (KRR R FELR )

fir CC-03 | CC-03 | CC-02 | CC-02 | CC-01 | CC-01 | CC-00 | CC-00
BAME 1 1 1 1 1 1 1 1
fir CC-07 | CC-07 | CC-06 | CC-06 | CC-05 | CC-05 | CC-04 | CC-04
BRAME 1 1 1 1 1 1 1 1
fr Cc-13 | cC-13 | CC-12 | CC-12 | CC-11 | CC-11 | CC-10 | CC-10
BRI 1 1 1 1 1 1 1 1
B Cc-17 | CC-17 | CC-16 | CC-16 | CC-15 | CC-15 | CC-14 | CC-14
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R 8-9. A Fay 40, 41, 42 1 43 (I EEFEHFA ) (continued)

'DA CC-03 CC-03 CC-02 CC-02 CC-01 CC-01 CC-00 CC-00
BRIME 1 1 1 1 1 1 1 1

B A A A E A ANZE ] P i ) GPIO SIS N BIAF DhRE . X L8 %7 A7 43 (U AE 51 BT B M N\ i I A 2L 24
B AF o o O I, ANBUF AR 51 BPRES o AR SIS AR 277 A . SRV 35 77 48
SABERTWT. W RAE S A 3 1 %5 A7 4 BT N IR (B BT IR A B i B

R NP A7 AL By 1 I, KBRS RS . SRS 2L 27—, S N2 R (e
INEE N5 D 27748 ( A7as O A 1) ROAHRLAZ b BB N 35 A7 e 20 B b BT . (E2 , SR B 51 IIE
U\ S A A7 s 2 AR B AR RS, WA TEER T T, O HLA A\ i 1 25 77 88 B RLAL 2 R4 51 A b Iy
2R AE -

Biln , wik PO4 S ANALT 248 0 R3S , RIRHAONIZH 1R, FHREIZH 0 RZS , WA SR 1 0 3 A7 45 Ke i 3k
VRSSO A R I (ASROR BRI ) o R O W A7 ST LGRS | B0 HA s A KB, R
K big by, IF BN 0 FAEARMEE 4 AL “17 o NI A AAER R 4 AL — RSO AE B
“0” .

LA S YR RN UIHORES | S5 R E L FUR ARSI, PR RIS o SN A A7 A R O k17 48
FRNRESIAZ , RN g R 7. i RAm N o A7 s MBI 2OV R B R |, JF K 2 KR
FIHIFIRAE , HWrREERR .

U0 RSN S BIAT S N AR ARSI U N S R A DI 2 S e 2 i AR T W SR AN ST
AEBAFEN BB, U MR\ 2 A7 A5 0 2 S BB A7 I AR HL P

2 8-10. TR 44 F1 45 (B NPIEHER)

e L07 | L06 | L-05 | L-04 | L03 | L-02 | L-01 L-00

RIAME 0 0 0 0 0 0 0 0
L L-17 L-16 L-15 L-14 L-13 L-12 L-11 L-10

BRI 0 0 0 0 0 0 0 0

BRI R A RE A A SUVE D R I EREEH] GPIO 51 L) ERi/ T e P& . Rz E iR 1 ] DLk $E B/
NRCFBH . KA BB NIE R 0 2 WT B/ R R RS GPIO SIINER:. 2 GPIO SIIAC & v iy | AifH 2
KWZER | WS E 7411 15 A B/ MRk R A7 as ki £ B El N hr AR .

= 8-11. FAERR 46 M1 47 ( LRI/ THAFEEHER )

R PE-07 | PE-06 | PE-05 | PE-04 | PE-03 | PE-02 | PE-01 | PE-00
ERAME 0 0 0 0 0 0 0 0

Br PE-17 | PE-16 | PE-15 | PE-14 | PE-13 | PE-12 | PE-11 | PE-10
BRI 0 0 0 0 0 0 0 0

AT R A A A SO VE T I G R AR L ) A A AR B BE S GPIO , BLEA B R R R R ANz 35
HNEHE 1 2% GPIO 5| JIEF—> 100k Q@ [ B4 fifH. R BB NZHE 0 2 41% GPIO Ik #— 4>
100k Q [ FHi . Ui RIE % 7748 46 A1 47 25 L4/ TR , WS NR L8R A 25T GPIO 51 A5

i o
% 8-12. HF778% 48 M1 49 ( LR/ FhkHEF)
PR PUD-07 | PUD-06 | PUD-05 | PUD-04 | PUD-03 | PUD-02 | PUD-01 | PUD-00
BRIME 1 1 1 1 1 1 1 1
Hr PUD-17 | PUD-16 | PUD-15 | PUD-14 | PUD-13 | PUD-12 | PUD-11 | PUD-10
BRIAE 1 1 1 1 1 1 1 1
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R, W AR A SR BRIV ONIE R 1, FERGUR SIRIZE I T . R LIS IR AR N (14 BF L e B ONIZ AR 0 RS
R

ISR N TARAS | I FLof T R 25 788 TP AR G R 1, DU BRI O FLSIT 25 I B, 0t o
GA BRI R EA O, H57 25 thIbi 31 1.

ELPANG G R i = Waa s¥i b ST 27 N A M e e A S =W VP i G R TR 4 = B S ]
CLZ S IR A N B0 o 5 A VB 1, AR BRI TS L

% 8-13. HAER 4A 1 4B ( T F RIS AER )

hr M-07 M-06 M-05 M-04 M-03 M-02 M-01 M-00
BRME 1 1 1 1 1 1 1 1

'A M-17 M-16 M-15 M-14 M-13 M-12 M-11 M-10
RME 1 1 1 1 1 1 1 1

T RIR S A A 2 AR TP i R Sy A% BREUN | R 1 RSN AR SR TR, 228 0 Ko
NG RIAE R W =5 R W B oy A7 2 TP A N BEE D 1 ( CBRil ) I, WP AR IR [F1 24 0,
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K 8-14. Ff7a% 4C A1 4D ( FHrRAEFHFHE )

Br S07 | S06 | S05 | S04 | S03 | S-02 | S-01 S-00
BRI 0 0 0 0 0 0 0 0

fir S-17 | s16 | s15 | s14 | s13 | s12 S-11 S-10
BRI\ 0 0 0 0 0 0 0 0

i L v 1 P B A A A A O L HERR BT R 1/O 2. 2R 0 2% /O BLE VHER K ( Q1 A1 Q2 AL FiEEIRE | 1
ZHK 8-2) . 1 1K 110 IENITN ( Q1 #ZE5H , Q2 e TiHaRE ) , @WK dr & 782 LR B 5 7 4%
(06 1 07 ) Kedim 51 BB E v 2 0T, XFiZ A 47 4% (4F) BEAT AL

ODENO fit & % 1 0X , ODEN1 Fit &t 1 1X.
R 8-15. & fras 4F (IR O EFHFS)

'OA WA ODEN-1 | ODEN-0
BRIME o | o | o [ o [ o [ o 0 0
8.6.4 HRESE
48 5 TCAL6416 2 [AliEid 5 N A iy & 38 e 504 »
8.6.4.1 5

TR R E AR R R B R R4 (LSB) WE AR 0, K EE L% TCAL6416 (1S 1K 8-7 LLT fdas (i
) o ALY 5 RIE  FRE A AR A A 2 R IEE . — RS N AR RIS IR
BOBA BRI o

TCALG416 1) 22 NEFAEAS L ENIEN 1M1 DNEFAITIEAT . 11 X F A7 252 5N L 254745 B H i L 2947 4%

Wtk L2 A7 2% BLE P A7 as M IRSIREFAF 8 (I 16 [Lar (748 ) « MABUFE A bR/ T hfline s
728 bR/ TROIEBR A PR A AR P WeR A AR, R — N ARSI E , T —MET
T R IEFZR S AR (S E 8-9 MK 8-10) o #ilhn |, n A — AN 1 Bk 2 B o 1 1
(2 3) , Pk amaimtams o0 ( FF8 2) H.

— G NARH AL BB T B IR XA RS 8 SLE A AR AR AT DU T H A A A A AT SR
R W AW W W W W W W W AV AV AV AV AV AVAVAWAYAVAVAVAWAVAVAV AV AV RPRE

\
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 ‘
spa [s|o[1]ofo]o o DR|o|‘A|olnlolololol1Io|‘/;|o.7I . patao ~ oollaft7 = Data1 .1'°|M:|
Start Condition R/IW \Acknowledge \Acknowledge \Acknowledge | Stop
‘From Target ‘From Target From Target ‘ Condition
Write to Port | | h /_\
T T | ‘
| | | |
Data Out from Port 0 { { { X ‘
1 1 il
| | tpvﬂ 3 \
|
Data Out from Port 1 \ \ | Data Valid I *‘
| | | o
N S
& 8-9. Xf#i i O FAAes it T 5N
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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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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

I} TEXAS
INSTRUMENTS
www.ti.com 16-Jun-2023
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



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
INSTRUMENTS
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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
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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:

wi3 Texas
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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
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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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