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P0-P7. ADDR 0.7 * Veep 3.6

SCL. SDA. RESET 0.5 0.3*Vcg Y
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loL I FE P4 H ERLAE PO-P7 25 mA
Ta PREG IR % -40 125 °C
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2.3V 0.1
v 1 FL P4 ) iad o
oL - S
loL = 2.5mA H CCX.X = 00b ; 108V 0.25
= = 01b - 1.65V 0.15
P loL = 5mA A CCX.X = 01b ; v
loL =7.5mA H CCX.X=10b ; 2.3V 0.1
loL = 10mA . CCX.X = 11b ; 30V o1
I ARG HLSF 4 4 LA SOA VoL =04V 1.08V & 3.6V 20 A
-5 . . m
oL 38 il i T VoL =04V 2
o B Vi=V¢e 3t GND 1.08V & 3.6V +1
I IR I P i I
V|=38V oV +1
uA
s SCL. SDA. i
I NI LR RESETZ Vi=Vee 3k GND 1.08V % 3.6V +1
I LR =L ADDR Vi=V¢e 3t GND 1.08V & 3.6V 1| pA
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5.5 BARHME (42)
76 B AR ISR 1 R 1 TR T P 96 BB A ( B R 5 B )

s : » B RE Rk
/8 MR ccp & ® ™ L:<VivA
SDA , RESET = Vg , 3.6V 7 15
P llﬂl%l:] y ADDR = VCCP ﬁ GND , 2.7V 5 11
/10 = iﬁ)ﬂ)\ y fSCL = 400kHz y |JA
-40°C < Tp < 85°C , 10 iz | 1-99V 4 8
TAEBER % 132V 2 6
(400kHz) SDA , RESET = V¢ , 3.6V 7 24
PiH , ADDR=Veep BLGND ,  [5 7y P
10 = %N , fscL = 400kHz A
85°C < T, < 125°C , 10 iz | 1-99V 4 14
2EH 1.32V 2 M
SDA s w = Vcc| s 3.6V 34
P llﬂl%l:] y ADDR = VCCP ﬁ GND , 2.7V 24
/10 = iﬁ)ﬂ)\ y fSCL = 1MHz y |JA
| -40°C < Tp < 85°C , 10 i zep | 195V 18
oo+ | s LB * 192V 12
lccp) (1MHz) SDA , RESET = V¢ | 3.6V 42
P 31, ADDR = Veep 5 GND ,  [5 7y 30
/O =@\ | fscL = 1MHz | MA
85°C < T, < 125°C , 10 iz | 1-99V 22
2EH 1.32V 16
SCL , SDA , RESET = Vc¢g , 3.6V 1.5 3
P llﬂl%l:] y ADDR = VCCP ﬁ GND , 2.7V 1.2 2.0
110 = iﬁ)ﬂ)\ y |o =0 , fSCL = 0kHz , IJA
-40°C < Tp < 85°C , 10 iz | 1-99V 06 16
- 23 1.32V 06 1.4
L
A SCL , SDA , RESET = Vgg , 3.6V 14
P 31, ADDR = Veep 5 GND ,  [5 7y 10
O =%IN,lo=0, fscL = OkHz , A
85°C < T, < 125°C , 10 iz | 1-99V 8
2H 1.32V 6
Rouny) | 146 - $3 il
putnt) |4 iB ;t% i P 70 100 140| ko
Rpd(nty | P98 T 4z HLEH
G BN B SCL V=V Bk GND 1.08V = 3.6V 2.5 5 pF
N SDA Vio = Vg Bt GND 1.08V % 3.6V 8
Cio N S| 2 — pF
P % V|o = VCC o, GND 1.08V % 3.6V 6 8.5
(1) B0 LITEANTIR G R K 25mA
5.6 B} PR
7 EARE N AE T R CARE VS NS (AR A )
B/ME BAE|  HA
RESET
tw AL Rk RS2 1] 80 ns
trec XA =L 0 ns
trResET AL (A 400 ns
PO
ter SHPTH P A LR S 30 ns
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5.7 12C B FER
1 HRE SRR T I AR VS A AR (BRIESTH U )
B/ME BAE| AL
12C B4k - PRtAER
fsal 12C B 100|  kHz
tscn 12C i iy FEL S ] 4 s
tsal 12C A FL PR ] 47 us
tsp 12C 2R T i) 50 ns
tsas 12C B AT 5 B[R] 250 ns
tsan 12C B ATHARARAFI [7] 0 ns
ticr 12C # N\ - THi ] 1000 ns
it 12C % N\ F B ) 300| ns
toot 12C %y thy T B[] 10pF % 400pF &4k 300 ns
tour {2 IR B2 [0 (1 12C K2R 25 IR ] 4.7 us
tsts 12C Hah s E S R A KA E 4.7 us
tsth 12C J& 3Bl E 5 8 3h A AR R 4 s
tsps 12C {5 1E &% B 4 s
tvd(data) B R AR A] icﬁl';;f 1 5 SDA fi 3.45 us
M SCL {ikH1~FF| SDA
tvd(ack) ACK S A7 08 4 I T (vt ) (T 3.45 us
ACK {55
Cp 12C SR Mk 13 400 pF
12C M4k - Pos=t
fsel 12C I iz 0 400| kHz
tsch 12C i e sy HhL P B 0.6 s
tsal 12C 1t I FlL ST I ) 1.3 us
tsp 12C 2Rl ] 50 ns
tsas 12C £R 47 Hodis 15 B I i) 100 ns
tsan 12C B ATHR AR AR (7] 0 ns
ticr 12C N b FHi ] 20 300 ns
tics 12C $ N\ T Bt 1] 20 x (Vgc/5.5V) 300 ns
toct 12C %yt R R 1] 10pF % 400pF 4 20 x (Vc/5.5V) 300 ns
tour {FIERUB BN Z A1/ 12C K225 R i ) 1.3 us
tsts I°C EahsE S BRI R E 0.6 us
tsth 12C J& 8Bl E 5 R B A& AR 0.6 us
tsps 12C {1k & 1% B 0.6 us
tvd(data) B R AR A i%;f L 5 SDA i 0.9 us
M SCL ik H1~F 3| SDA
tvd(ack) ACK Z A7 2 s B o] (vt ) fRFET /Y 0.9 us
ACK 5%
Cop 12C SRS ER 400 pF
12C B2k - REHER +
fsel 12C mH b 0 1000| kHz
tsen 12C B o oy HL P 1) 0.26 us
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5.7 1PC BT FER (42)
TE 13RI AT 1 TAR IR 6 B S (B i )

B/ME milE|  Bfr
tsal 12C i e TR ) 0.5 us
tsp 12C 2R [e] 50 ns
tsas 12C H 17 Hdla 15 B I [ 50 ns
tsan 12C B3 47 S04 R I ] 0 ns
ticr 12C g N\ _E Tt [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 {FIERUBBIZ A1/ 12C K 2825 R I ) 0.5 us
tsts 12C JaZhak E G E sk R E 0.26 us
tsth 12C J& 3Bl E 5 8 3 S AR KF 0.26 us
tsps 12C 151 B 0.26 us

. N SCL 1K1 3| SDA %
TS 2 0 4
tvd(data) A R I 18] g 0.45 us
M SCL 1L #1FF| SDA
tvd(ack) ACK 278 2K i) 1] (vt ) ATy 0.45 us
ACK (55

Cp 12C MERAMERE 550 pF
5.8 JForit

78 BRI KSR AT T I CARIR FESE N AR ( BRAEST A )

¥ M (FIA ) Z () BAME  BAE BRE| B

) A RUETE] ( Rpy =4.7kQ , Cp = o T

tiy 100pF ) P i@ INT 1 us
. *H‘ﬁﬁ'fﬁﬁﬁﬁrﬂ ( RPU =4.7kQ , CL = e ]

tir 100pF ) SCL INT 1 us
tov i o B A R 1] SCL P i [ 400| ns
tps A N B B N (R P 3 11 SCL 0 ns
ton T N ORI ] P 5t [ SCL 300 ns
tekew fall M SQL F| SDA HJLEIRET[a] (X SIM ) - scL SDA 5 80 ns

- TR
) M SCL %I SDA [ZER I 8] (1L SIM ) - )
tskew_rlse J:ﬂ'/}l:lL SCL SDA 20 80 ns
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5.9 AR
Ta=25°C (BRAESAA B )

30 60
— VCCP =36V 55 — Vccp =3.6V
— VCCP =33V — Vccp =3.3V
25— Veep =25V 50 | = Vcep=2.5V
=z — Veep=1.8V < 45|~ Veep =18V
2 20| ™ Veer =12V = 0 — Veep =1.2V
g — Vcep=1.08V / GC) — Vcep = 1.08V
g £ 35
3 15 L1 3 30 — |
?: .————_/ _Z
a | — a 25
> ] L >
10 —— @ 20 — |
_8 _/// _8 15 —
5 — 10
5
0 0
40 -25 -10 5 20 35 50 65 80 95 110 125 40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
B 5-1. YRR SEERKIRER - FM #5R E 5-2. YRR SEERKIRR - FM+ B
10 22
— Vcep=36V — 125°C
9 — Veep=33V 20 — g5
g|— Vecr=25V 18| — 25°C
< — Veep =18V < 16| — 40
2 7|— Veer=12V 2
§ 6 — Vcep=1.08V / § 14 /
] (] ~
g ° / Z 10 —
s 4 S —
@ 5 @
o o 6
= 2 J / <y _—— |
% / —
1 = 7 —
%VZ/__J 2
0 0
40 -25 -10 5 20 35 50 65 80 95 110 125 1 1.4 1.8 22 2.6 3 34 36
Temperature (°C) Vcep - Supply Voltage (V)
K 5-3. 5L E YR IR SR BE R IR R K 5-4. (IR R 5 HIFHEERIRR - FM #x
41 50
— 125°C — 125°C
37| — s5°C 45— e5°C = —
33| %o 40— %€ e
< — -40°C g . — -40°C T
= 29 =
B £ 30 // e
3% // § 25
>
g 21 = £ 20 //
3 /' n
w 17 '
0 = 5 15
S 13 =~ 10
9 i~ 5 ‘
5 0
1 1.4 1.8 2.2 2.6 3 34 36 0 0.1 0.2 0.3 0.4 0.5 0.6
Vccep - Supply Voltage (V) VoL - Output Low Voltage (V)
B 5-5. HIFHFLE HIE RIS R - FM+ R & 5-6. 1/0 FEHR S HKHEERRE |, Vecp = 1.08V
10 R 15 Copyright © 2023 Texas Instruments Incorporated
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

75 200
70| — 125°C — 125°C
65| — 85°C — | 180 | — gs5oC
—— 25°C | —] — 25°C
60 1
— — -40°C | — _ 180 Soec
< 55 <
£ 50 £ 140
€ 45 = 120
[ [
£ 40 / £
3 35 / 3 100
£ 30 /, £ g0
v 25 60
820 3
15 % 40 /
10
5 20
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. 1/0 E B SR BLBERRR |, Vecp = 1.2V & 5-8. VO EEHL SHHALBERRR , Veep = 1.8V
300 325
— 125°C 300 | — 125°C
275 — 85°C — 85°C
250 | — 25°C 275 25°C
—_ — -40° —~ 250 | — -40°
Z 225 40°C g 2 40°C
£ 200 £
o
8 150 8
™ ~ 150
c 125 c
@ » 125
3 100 ', 100
© 75 ° 75
50 50
25 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)
Kl 5-9. /0 EHER SHIMEBEERIRR |, Veep = 2.5V Kl 5-10. /0 B SR BEERRR |, Veep = 3.3V
325 90
300 | — 125°C — Veep=1.2V, loL =10 mA
75| — 85°C 80| — Vcep=3.3V, loo=10mA
— 25°C S — Veep = 1.2V, loL = 1 mA
2 250| — -a0°C E 70| — vgep=3.3V, lo,=1mA
£ 225 ) 60
= 200 £ 1
g = 3 50 L — |
5 175 2 [
] o | ——
S 150 3 a0
& 125 2
', 100 3 30 — T
° L~ T | T
= 75 - 520 —
// o
%0 Z Z 10
25l 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) Temperature (°C)
B 5-11. /0 R S RHEEMNRER |, Vecp = 3.6V & 5-12. /0 KB ESEREHR R
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13 TEXAS
INSTRUMENTS
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

36

55
3| — 125°C \ — 50| — 125°C -
—— 85°C — 85°C L— | —
30| — 25°C = 45| — 25°C —
__ 27| — -40°C ~ 40| -40°C ]
< <
E 2 £ Za
§ 2 g 5 30 Yz
5 18 5 /]
o S 25 %
o 15 © /
8 /) g 20
3 12 3 v
%5} i D 15 /
° 7
6 10
3 5
V 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
Veep - Vou (V) Veer - Vo (V)
A 5-13. /0 A SR EBEERRR , K 5-14. 110 AR SHMEERERRR ,
Vcep = 1.08V Veep = 1.2V
130 175
120 — 125°C — 125°C
— 85°C — 85°C
M0 — 250c > 190 25ec
__100| — 0°C _ — -40°C
< o ] < 125
E E —
= 80 c
g 70 § 100
3> 3
O 60 O
2 s = 2 75
=} 3
& 4 % & s0
30 L
20 7. 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)
Kl 5-15. 110 TR S H R BEERRR , Kl 5-16. /O Fr iR SHH R BEERRR |
Veep = 1.8V Vcep = 2.5V
220 240
— 125°C — 125°C
200] _ gsec 210 [ — 85°C
180 | — 25°C — 25°C
. — -40°C __ 180 | — -40°C
g 160 A <
£ 10 £ 150
g 120 — g
::; 100 3 120
§ 80 = § 2
@ 60 Z 3 o
40 /
0l A 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
Veep - Von (V) Ve - Vo (V)
Bl 5-17. 110 F R SHHE RERRR , F 5-18. 110 R R SHHFEHERRER |
Veep = 3.3V Veep = 3.6V
12 R 15 Copyright © 2023 Texas Instruments Incorporated
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

0.14
— VCCP =1.2V, lSOURCE =-10 mA
0.12 — VCCP =3.3V, lSOURCE =-10 mA
— Vcep = 1.2V, Isource = -1 mA
04 — Vcep = 3.3V, Isource = -1 mA
S
z 0.08
z T T
% 0.06
o
>
0.04 —]
|
0.02
0
40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C)
& 5-19. /10 R ESEE KRR
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ke it L f2=
6 ZHNMERE R
Vel
RL=1kQ
SDA
DUT
Cp =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 /|
e | | |
| ticr I | ‘ ‘ ‘ [ :« tvd(ack) | tsis W e
t.
tbuf«—"‘ } Cing ’« l ‘ tsp»‘ - \ 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 6-1. 12C 2 O 5 38 Ha B 0 | IR Y0

14 FER PR
Product Folder Links: TCAL6408
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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 |
Data \ | f :
|I)r':’trc: \ N\ / Address X Data 1 | Data 2
|
0.7 xVee
0.3 x VCCI
View A-A View B-B
A CL BRI HABA.
B. AN EA LR R AR PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
C. IHERrA ZEMPILER T o 8 F.
B 6-2. M i 47 R FEL B A R PR BT
Copyright © 2023 Texas Instruments Incorporated TR 15 15
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TCALG6408
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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)

A CL BFFHLAIE A,
B. o MIMIETEEN 0.7 x SCL LI Ve I 50% () /0 (Pn) #iih
C. PFrAfAB A P RER R A4S - PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
D. HRIMEIXEGRH AR A, FRIERHR R
E. JFAERTH SHABEIAE R T B At
& 6-3. P 3 H 58k BB AT T
16 R 15 Copyright © 2023 Texas Instruments Incorporated
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Veel

R =1kQ

Pn 500 Q
SDA DUT ®

DUT l ®
I (see Note A) I (see Note A)

® 2xVeep

SDA LOAD CONFIGURATION P-PORT LOAD CONFIGURATION
Start
ScL \ /_\ / \ / ACK or Read Cycle
(¢
)
<C
0J
SDA \ .
_ﬂ/__________ss_ _______ [ _____ ¥ 0.3 " Ve
I I*tRESET’l |
(¢
' p)) |
RESET %——I ——————————————————— H ———— Veal2 |
e e tReC »
>ty |
( | |
) l |
Pn | IL— Veep2
5 |
!¢tRESET’|
A Cp BUIEHRL A AR
B. WAL AALTFRER R AR | PRR < 10MHz , Zo = 50Q , t/t < 30ns.
C. SXNEZLERH A, BIIERR K.
D. VO MEIHN.
E. JFIEPTAESHMPIEHALE ] T g st
B 6-4. B B S R BN B IR I Y
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7 VE4N

7.1 R

TCALGA408 STHF 78 HL il i U [l P ) e IR Bt . X AEAS AR AR RS 15 12C MR BLARALBE 8084 | 7E ., R Y H-F
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
TR, TFEANE LR B 2ER S| Veep 3% Voo » EARBURT N A . Vocp 512 P o IR, a0 BAEATAT
P i I EAE AN Ehr P AS | 8 LED HATA] P b COKZh , NWEEES] PO-P7 (1 HBHAEEL LED RiZ81EF Vegps
Hic B N4 H 284 P i I RERS IS i IA 25mA 1 HLE DA B 20K SN LED |, {H 2 250 FH A0 M 1) H BEL A A1 358 BIR i) EEL 37T

TCAL6408 H7-WHZH 8 S i s /7284l , RV ACE 1/O i EEME . £ LB E AL S |, /O #ALE NN
B, Rl n] LUER S5 NACE 7 VO Al B ANl o BN N S04 H 10 20808 0 R A7 78 A0 B2 4
N a1 25 A7 2% 1 o BN T 25 A7 o B AR 1 T AR I S e B A7 s e e . TS AR AT A AR ] 1 R G i A 1k
B, B4h , TCAL6408 it HAG 4 TH T 58 /0 i D BEE /0 Thak. BEE /0 Fei A5 77 4 6 ] g A2 i H 0K 3
RAE . T gmFE LRI S R rEFHAS . ATEEAN . RTBERCR . PWOIRES A AR, DA TR IR B R . X
LB B 2 A7 A 0 R VE PR SR VR P LR TR . RN EMI TR EE 1/0.

A FE A T Al AL A0 N0 1 IR AS I, 5 x7E INT SU_E A prh . @it ) RESET 51 A i k12 48
BV, R E AL S, BB TR S AL I B R AL, W U S L E O ERIARZS . ADDR BEF ]
etk 51 Fo VF R A TCALG408 237 — 12C k.

SR NRZS 5 H S R N3G D3 A2 3RS AR, TCAL6408 FifRHvIbr (INT) it 2 e , IR T 1 &
G SRR ACRES S . INT ST DUERE S B SR 1 P T . I8 AR IX R i B RE— P E S
A T A A B AR AE R 1O I B RS AFAER SR |, e AUET 12C B TEE. Bl iZ SR TR
DN TR] B R I 52 2 1 o

FE R A I B AR AN IERR B AR, RGEPEHI & 7T LB /£ RESET f A 51 A LIk SRk, sl s sig 3 2
Vocp SIS EUEHE AL (POR) KEE HfF. HESEHARE T HERVRE |, IFWI4HL 12C /SMBus R
RESET ZhfEM POR £ FEUA AR E E/4I4R1L , 5 RESET DIReTG 75 5% M e ra YR RI T sE Lt A
—AMEAG] ) (ADDR) o] T4 PRI [ i 12C Mk | R vrmiAN 2 ARL A H ¥ 12C 485 SMBuUS.

7.2 ThEe T HER]

Im_ - Interrupt Logic %
ADDR l
SCL > « L1 [E—
Input 12C Bus Shift 8 Bits 1o PO-P7
Filter Control Register Port
SDA < <
x4
3 Y Y
Write Pulse
VCC\
RESET Read Pulse
v, Power-On
cee Reset
GND *ﬂ

A, A 11O 155 RN #R Y E RN
B 71. 25K (125 )

18 R 15 Copyright © 2023 Texas Instruments Incorporated
Product Folder Links: TCAL6408

English Data Sheet: SCPS277


https://www.ti.com.cn/product/cn/tcal6408?qgpn=tcal6408
https://www.ti.com.cn/cn/lit/pdf/ZHCSNZ0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNZ0B&partnum=TCAL6408
https://www.ti.com.cn/product/cn/tcal6408?qgpn=tcal6408
https://www.ti.com/lit/pdf/SCPS277

TCAL6408

ZHCSNZOB - NOVEMBER 2022 - REVISED NOVEMBER 2023

Control

I3 TEXAS
INSTRUMENTS
www.ti.com.cn
Data from Output Port
Shift Register  Configuration Register Data
Register :3 Voop
Data from D Q at
Shift Register ]
FF
Write
Configuraton—ck Q}— “HD Q
Pulse L PO to P7
FF a2 ESD
Write Pulse: CK N E?Zéeectlon
Outpqt Port Vss
Register
— D Q 3 Input Port
. [ Register Data
FF
Read Puls v CK
ccP [ Interrupt —_
o Input Port i)D Voak [ toINT
Register
Pull-Up/Pull-Down w

—

Input Latch

Register
Data from

Shift Register b Q

FF
Write Input
Latch Pulse CK

Data from

1

Shift Register

Write Polarity

Pulse

A

7.3 ReEULEA
7.3.1 R

EREENN , PRSI A

D Q
% Latch
7
Read Puls EN
Input Port
Polarity Inversion Latch
Register
D Q
FF
CK
& 7-2. PO Z P7 MIf4LIR

% 7-1 511 7 TCALB408 SH51E FI T 12C sk (Vog) 1 P i 11 (Vogp) FIITAT AT 14 HL I AL 7 H P44

®T7-1.

R

Ve ( 2C il 3211 SDA 1 SCL ) Veer (P 3T
(V) (\)
1.2 12
1.2 1.8
1.2 25
1.2 33
1.8 12
1.8 18
1.8 25
1.8 33
25 12
25 18
25 25
25 33
33 12
33 18
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TCAL6408 INSTRUMENTS
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KT BERER (&)

Ve ( 2C #4267 SDA 1 SCL ) Veep (P #E)

(v) (V)

3.3 25

3.3 3.3
7.3.21/0 50

2 1/0 FCE AR, FET Q1 M1 Q2 A Tk MR (S 8-2) , WmiGlg — A miBbtA . A i s LA
Thm 2l T HRER I, ROREN 3.6V,

R /O BCE N, PR R Q1 B Q2 , HAARE g o 1 AFAF g IR S . AEIRRAIEALT , 1/O 51 BIATHL YR
5% GND Z [afFfERBE TR AT . ERORIERIZAT | FENEIE /O 5] R A0 ri s AN R e HE 77 P A

7.3.3 A% B IKBh R A

B IRl 5k 2 B A s o VE T 4R ] GPIO BBRAN FL . S GPIO AT LA 57 3 e B 9 DU > W] RE B R LT 2
o JEIEXX AL FAT AR, H AT AR RS 1/O SRR S A X “ TR R . ] 8-3 JEan 1ML
At g SRENRIAT N2 B A A7 A . At i O N E AT ) A AR R o 2 AR ) A A A L AR
01b ity , AAEWAFHAATEZRE |, AR A BE /MK T 50%.

i

PMOS_ENO

Veep
PMOS_EN1 E Iﬂ
Current Control Decod —— PMOS_EN[3:0] =
Register ecoder m=
L NMOS_ENJ[3:0] a
PMOS_EN2 |:
Configuration | —
Register
PMOS_EN3
PO to P7
Output Port
Register
—
NMOS_EN3 |
—
]_J:
i<
NMOS_EN2 — =

|

NMOS_EN1

i

NMOS_ENO
& 7-3. LAV R

B ARGME R |, ATRET ZERECRIRAKBIRE /1. M VI, 2 — IR A , Bt r it A i Hh O L (1 R
W ZVEERRREA IR GND B2 HUBIR ™ AR R (2™ A — SR RRA , (HRE ™ E R S A R T ORE
(SSN) ) o #Agihid , [R5 2 AN R = AR N e GG P o e A ) K50 9 P58 2 A 45 Y i Y X 8h o P42 i e
PP RENE 2 SSN [l | TS 75 AN A SN ALAT o
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7.3.4 HlRE H (INT)

S R TR R A DR, FES B 3 VIO AT T SR B S A R . 283 IR, S, INT {3
SRR Hw O Rl v B AR R g ORI, BRI SEEL R B I R A, R A
FEFIBUENXT SCLAE 5 EFHEZ SN (ACK) fizkb. 78 ACK I ik 18] A& AR (K vh W gk AT 1 &AL, BRItk
FEZIK I R A M R T AT B Bk (BERERL ) o« EALE |, /O MR CSE BB £ R I B4Ry INT K%,

X — A R REAT B B E NS b W LB, O HLEC B v 0 5 AN 2 S Eh . fF 11O A BE SO
NI, AR S| BIRRAS S i N I 27 A7 2 AN ILEE |, FTRES S B0y i

INT #i B FRR A | T B0 A F A L2 E B ) Veep BU Voo , AURE T RIA o INT [ 14 iy HL 2% 5 3
el L EY SNt E S G RO SR

7.3.5 2% (RESET)

AT LA & RESET i A\ DWIGatL R4, FINOREF Vocp FIBEH TAEHE. 4 RESET 5| BIRFFAEMCHF 2D ty |
[ SEILA AL, TCAL6408 #7117 43A11 12C/SMBus KA HL7E RESET T (0) it B A HERUCIRA . 24 RESET
DN ECE (1) B TSR EGE S AR T O P o 8 17O HP . W R AR A ROER: |, AR IR —A i
HIBH S IERE B Voo 4 RESET #eUIHy 2 SF A dim I 7 47 4% LU B GPIO 51 BRI -

7.3.6 BT

BAERAL 2 12C B EREfl sk i &, TR B SCRFiZan & a2 A0 EERVCIRES . 22 fR {3

Wigtr , 12C BB RN 1IEH TAE |, If BAEMT S REEER B 48

BAFRALL) HE OLNUR P IR

12C &2l & A% — AN Ja sh & 1 -

A b R B @ A 3% 12C SZkihik “0000 0000”7 , i RIW ALt E ol 0. RIEHI 15 0x00,

AR SCRFIE ) i DhREMI 0K ACK. iR RIW A7 BN 1 (3 ), #3FK NACK.

AT FEHAES RN | BRI OURIEET 0x06 ) 1 718 . W EHR 7T RAT A E | B AL

BINEE AL I RAIE IR 1 5T, WA BEINEZ 7, JF Has R Z2m8 1 12C R, K HAN

TR

5. KIE A FATEE (0x08) J& , 2l 8 Kk — ME IR RE R RO H . SR RIS E R E 3% 1F | JIF
HAPITEAL.

IR LRSS RRE |, SR HATREAL. R A aE R oy L HRERME.

7.4 ZRFThREAE R

7.41 FEBREA

KU (A OV) JEINE] Veoep I, A8 B A7 20 TCALBA08 fRIFIE R ADIRE |, ELEI LS| Vpor. A

B R , 3F H TCALB408 271745l 12C/SMBus IRSHLIWIIEIL NERINIRES . 25, DA Veep P& 24K
T Vpore , FHWKE 3 TAF L DL 52 B YR & A & 35 .

7.5 4f8

7.5.1 12C #0O

I 12C 2t B AT I d (SCL) 4R A1 R AT 50d (SDA) LR . i3 2 20k it th 20 | P2 R B i i b
H PR B IE R . HAA MR T ATAREE |, 7 688 sh B £

2 SCL N\ N BT, 2 88 & 0% 8 sh 21 ( SDA # N\ /i 1l s o7 B B P 3 e ) J 305 %88 1E 10 12C
W (WSRE 7-4) . ERIZBEIFNZ)E , RIS T, BRI R A AL (MSB) , CAfEUE J7 1
fir (RI W),

PR ROt T )5, ZA LA (ACK) MR, 78 ACK FH i B ik v f i v P 3 1E] , SDA S\ /i H AR H
o M L A PR M RN ASTRAE S B0 SR A RS L SR 2 TR B

hwn =
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TE 12C gk b, FERRASIH Bl kol A 1) U AR S — AN BB . 7EBS B A (R i Bk ok 6], SDA £k b i #s 6 ZifRF5
SE , PN Bl 2 E AR I SR il dn & ( THRedEIk ) (2K T7-5) .

PRI 2 R LA B2 SCL AT | SDA Hi A/ th b TSI T4 (2001 7-4)

FETFAE AU LS5 AF 2 18], AT URHE BB A Bl 71 MR S Bt . 4> 8 L 9 iR — 4> ACK fir. &
AR SDA £, RIS ER A e A% ACK . [ BN A Z A A6 AE ACK I ik b $9116] T~ 12 SDA ki
ZHE, 1E ACK FH I Bl S A v ok o 8], SDA R ARE NAIRHLT (16 S DI 7-6 ) o Wi N S 3RO 4 3 i
I, B AER R R T R AR A ACK. S, 21 &5 00 Z0AE & AT I 85 AOR B R BN BN 7 1 2 e R
B ACK . A Z5056 A2 ¥ BRI 8] A4 RE I W5 384T o

] A YL A I A fp i — T L R N T I R AR BN (NACK) R [ Wi 7 2 326 4 12 2l 45
FAF T o X2 dE il d U ARl Ik SDA L fRAF i LT RSB . FEIRMMBLL T |, RIAS AR TR L | 4
RE 42 1) 2 21 RS 1L 25 1

SDA

P
| |
Start Condition Stop Condition
& 7-4. JEEh RS LR SR AR E X
SDA / X \
SCL
Data Line |Change
& 7-5. hrtEt
T
Data Output | - -
by Transmitter : / ><
NACK
Data Output Sa

by Receiver

SCL From
Controller 1 2 8 9

Start Clock Pulse for
Condition Acknowledgment

& 7-6. 12C S&k ERIFRIA
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R T7-2. #OEN

(VA
T
7 (MSB) 6 5 4 3 2 1 0 (LSB)
Bl 12C Huhik e H L L L P ADDR R/I'W
/O il 5 28 P7 P6 P5 P4 P3 P2 P1 PO
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7.6 AL

7.6.1 B34FHhhk

TCAL6G408 [ttt 7-7 wh .

Device Address

Lo,

T T T T TAD' -
1.0, 0, 0 0B8R RW]|

Fixed
xe Programmable

& 7-7. TCAL6408 il

£ 7-3. 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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7.6.2 B AR

FRINHINHIIE 75 )5, RIS 35 2 K ik — AN EAETE TCALBA08 i it il a7 47 25 Hh 1 i 27719 o Bb B0 15 1A

R AL T 32 N R A7 as (HN S fanih . ARk Ok ) -
) gAY e ThRE ((BHE 10 ) o RS AMEHIIAAs

o
AT,

% 6 A5 T IEMR =i T

FOEFran2Ja , WU A A SR AR SR AT ], ERAE R A . AR B SR A S AL

P 27 A7 5 BRA Y 00h.

B7 [B6 | B5| B4| B3| B2| B1| BO
&l 7-8. Hathl A s
£ 7-4. 7o FH
bl X DA i . .
B7 | B6 | B5 | B4 | B3 | B2 | B1 | B0 (HEX) wiE X e
0 0 0 0 0 0 0 0 00 b N 11 LR XXXX XXXX
0 0 0 0 0 0 0 1 01 Lol | E TG PNE ] 1111 111
0 0 0 0 0 0 1 0 02 Wbtk J e BERUE N 0000 0000
0 0 0 0 0 0 1 1 03 Configuration PRICYNE ST 111 111
0 1 0 0 0 0 0 0 40 H OB ERRSE O PTEPNE S 1111 11
0 1 0 0 0 0 0 1 41 Gt IR B 2R AT 1 LYY 111 1111
0 1 0 0 0 0 1 0 42 NG P I TCPNES) 0000 0000
0 1 0 0 0 0 1 1 43 R R RS R A AT AR BB E N T 0000 0000
0 1 0 0 0 1 0 0 44 ek Rvi%E S e P TEPNES) 111 1111
0 1 0 0 0 1 0 1 45 w5 il P A7 4 ER e PNE 1111 1111
0 1 0 0 0 1 1 0 46 TR A 2 08 ] 0000 0000
0 1 0 0 1 1 1 1 4F S OV A A BB N T 0000 0000
7.6.3 HEAE UL

BN 257 (A AFas 0 ) RIS AR N IZHR i1, OB le &9 A7 4R 5| BE SONRI N 25t o B N\ 1 2
fras NR . §NILAAFas A AR . BOME (X) AN A A IE R fT o8 o EPAT SEBURAE 2 8T, R4t
W ) iy T RIE B N, DAFRIR 12C SRR T ROV i N i ] 27 A7 4

RT7-5. FHEE 0 (WNROFESR)

fr

I-7

I-6

I-5

-4

I-3 I-2

BME

X

X

X

X

X

St AR A (AR 1) R G B A A A E SO 51BN R AR T A RS T B AR E SO
NG IBCA M . Ok, A% A7 & BEHOTE S e 1 42 il e 3 a2 P AR, 0 AN 2 SR i) 51 AV EL
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R 7-6. wfrar 1 (it O #1745 )

fr 07 0-6 0-5 0-4 0-3 0-2 O-1 0-0
RANE 1 1 1 1 1 1 1 1

WME I TFAEAS ( FFAERS 2 ) SUVFXTAC B 27 A7 28 8 SONMN I 51 AT IRPE S e o I RHZ 3 A7 28 P (R ARk AT
WE (BA” 1), WA 5] BB 2 R . Bz mF a8 h M E R (57 0 ) NIAH R i
F 5| R SR aa pl i 22 DR R
RT1-1. F5% 2 (RERBEFEE)
B P-7 P-6 P-5 P-4 P-3 P-2 P-1 P-0
BAME 0 0 0 0 0 0 0 0

FCE A fras (77 fFds 3) ICE 1O SUMIKITT o I SRAZ A A7 s h B0 B O 1, TUHE 3 1 51 IR PO B
e BELTAA Y SR Bh A RN o W SR AZ T A7 A R B AN CLEE R O, TR N3 1 5] BRI S Y Dt
R71-8. FHH 3 (MEFHFH)
fir c-7 c-6 Cc-5 C-4 c-3 c-2 C-1 c0
BAE 1 1 1 1 1 1 1 1

IR 27 P T GPIO ZErh S R IEEN P . AEAS GPIO #TT LA A 75 17 S R sy s
RO S O P . BT, S0 P7 75E5% 41 (0 7 A0 6 ) Pl | 311 P6 mhAFA7ae 41 (5 F1 4 )
Pl | REEEHE. GPIO (it UK ) 7 482 00b = 0.25x JRENEREE. 01b = 0.5x JKENHEFE. 10b = 0.75% YKl
SRR 11b = 1x , DASIHL AR 3 Al

RT-9. FER AR M (B ESREFFLE)

iz cc3 | cc3 | cc2 | cc2 | cc1 | cc1 | cCc-0 | CC0
BRI\ 1 1 1 1 1 1 1 1

fir cc-7 | cc7 | cc6 | cc6 | CC5 | CC-5 | CC4 | CC4
BRI 1 1 1 1 1 1 1 1

By NBUE S A7 A8 0 T AZER] P din 1 GPIO SRS AN BUFIIRE . 125 A7 a8 AL 5| BIEE B i A\ o LN A &L 4k
ANBUERFAARAN 0 I, ABEMRIAN GRS . MR SRR ES AL 7 A . SRR AP s 2
TR G R U N i 2 A RN (8] B AR AR, P T

KNP TR E N 1, SBFHM RN T BRE . ARE B — Al NI A b
IR EN o N i 1 25 745 ((ArA7as 0 A1 1) HIAHRIAL b . SR A 1 2047 S I8 bR e . (E2 , W R\ 51 IAI7E
IR B A A7 s AR [0 H AR AR, WA TR B W, I FLR N S 035 77 2% BOAR N2 2 DR 5 51 R
M2 AR (e -

flan, R P4 AL T2 0 R, RIGHHONEEE 1 RS, FIRELZAE 0 R, WA S 125 77 45K 2R 0k
SO A T (AR BERL ) o XN O T AF A AT B EBGRAEIN | R Hfh i N K B, bR
BEER , IF HAAdm D A7 s 5 4 ARl “17 o B Im D A7 A 55 4 AL — IR HCILAE N EEE “07
LA S OUF A RN DIHORES |, AR R IR [ LR ARSI, A W R RFBOS o a0 N o A7 o A O e e 17 43
A ANIRZS AR , IR R 7 . W R AU a5 A7 2 MBI IE B AN AR IR E |, JF R N EIK R
BIHFURIRE | W

SR AN S| B N A AR RN | D0 DA N S 11 27 A7 2 S 2 S 2 i s 2 AR P o G SRR N 51 AN
FRBAFH AN BN U MR\ 27 A7 A B 2 S B A7 I A R T

2 7-10. H/75% 42 (MNBESHESR)
] B \L-7\L-6\L-5\L-4\L-3\L-2\L-1\L-o\
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R T10. FHH 42 (CMADIEFER) (4)

Bl 0 0 0 ‘ 0 ‘ 0 ‘ 0 0 0

AT B A RE A A AR SCVE A P R EREER] GPIO SR E A Efr/ TR P S o KA R E vIE 1 ] DL $E B4/
TR Rz E NI 0 Wi L/ TR LS GPIO SIAIRER:. 2 GPIO FLE Mt | s FH AL
2B OB B R R Vi E S R i 2 A O A A=

F7-11. 57558 43 ( LR/ ThiERE 7S

iz PE-7 | PE-6 | PE55 | PE4 | PE3 | PE2 | PE-1 PE-0
BRAE 0 0 0 0 0 0 0 0

AR R B A A A SO VR JE L g AR AR B ) B AE SR A ORBC B RS GPIO , BLAA ERis R R RN
HNEHE 1 2% GPIO 5| JIEF—> 100k Q ) 4 HifH. h%/\uﬁﬁﬁﬁﬁﬁ 0 2 41% GPIO 5| ik +E—
100k Q@ By FHL AR . Al 75474 43 ZEH B/ MR |, WS NiZafrasxs GPIO 51 A FENi .

R 712, FEH 44 ( LR THEFEFHFR)

L PUD-7 | PUD-6 | PUD-5 | PUD-4 | PUD-3 | PUD-2 | PUD-1 | PUD-0
BRI 1 1 1 1 1 1 1 1

ERU, W A A SRRV ONIE R 1, FE ARG SIIRIAE T T . R DLIE IR AR N (4 BE L e B ONIZ AR 0 R
F eI o

SR N B AR, 9 Lo 5 078 P IRARSERE A 1, DU 7 FLAIST 25 o 551 B S e 4 i 25 4
P EAIRERT BB O, U3 B 2

NS TRZS | R E R W BRGNS, Ko B e A SR AL B E Y 0 K S BUT T S IR S . R
CLZE R TR BN 1 o T B S B 1, T e T 5 DA AR Bk T =
R 713, A5 45 (PWIRRA S )
B M7 | M6 | M5 | M4 | M3 | M2 | M- M-0
R 1 1 1 1 1 1 1 1

FIWOIRS AR — N a2, TR . BRI | AR 1 RO RN SRR kTR . 2R 0 R
%iﬁﬁ)\‘?lﬂiﬂTEEPLﬁl)? 2 e A A A R R R A e B 1 ( EUBR ) I, R RIRES AR IR [E132 4 0.
R 714, 7% 46 ( PWORESHFE )
fir S-7 S-6 S5 S-4 S-3 S-2 S-1 S-0
Rk 0 0 0 0 0 0 0 0

o G B B A eI B dom D MR BT R 11O 2. @4 0 &% /0 L& AN ( Q1 1 Q2 b FiSaiRas | 1H
ZHE 7-2) . 21K /0 BENTR (Q1 #1254 , Q2 & FiEsIRE ) |, B 272 E i B 7717 4%
(03) ¥gui 5| B B oNHHE 2 00, STZ A7 8% (4F) AT 9mfe
RT15. FHERAF (HHRORESFFR)
i Wt ODEN-0
Rika o [ o [ o [ o] o | o | o [ o

7.6.4 HRES
et % 5 TCAL6408 2 a3l T 5 N A3 B fir 2 A8 ekt
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7.6.4.1 A

I SR A M b NS AR AU (LSB) W B IB AR O, K HdE &% 2 TCAL6408 (1S 7-7 DL T fidsfhHh
fk) o Ay TATEMNEZ JRRIE |, FEE A A A AR R A & T R MR . R N R RO B R
B AT R o

SCL 123\ /45 6\ J7\ J8\J9 ceo e |
Target Address | Command Byte | Data to Port 0 l Data to Port 1 |
/ AD\ : / T T T T T T T : / T T T T T T T \ :A / T T 1 ] T T T \I
spa [sfof1]ofofo]o[BR]o[la[o o o 0 0 o 1 oflafor =~ 'batao = oofla]i7 patat ~ 10[p[P]
T x K )
Start Condition R/W|Acknowledge |Acknowledge |Acknowledge Stop
From Target From Target From Target Condition

| | h
| | |
I X |
| !
' !
|

Write to Port

I
!
T
I
Data Out from Port 0 |
[
I
I
I

tpv+| |¢
Data Out from Port 1 | Data Valid )F
! tH e
& 7-9. X4 e O FERHEITEA
SCL 1234\ /5\Je\ 7\ sy o1\ 2\ /3 4\ /5 Je\J7\ J8Lyo\J1\ 2\ J3\ J4 678 o1\ /2 /3 J4LJ5 e e o
Target Address | Command Byte | Data to Register | Data to Register
/ |4 | / |/
AD T T T T T T T T T T T T T T 1 T 1 ) T T T
spa[s|o|1[o]ofofo[AR[o]lafo 0 0 0 0 1 1 ofa|mss Data 0 LS| A [usB Data Lsea|p|
DR * * 1 1 1 1 1 1 1 + 1 1 1 1 1 1 1 * 1 1 1 1 1 1 1
I I I
Start Condition R/IW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop
From Target From Target From Target Condition
& 7-10. S AELE FHFREMREREFFS
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7.6.4.2 jEH

SR A s S K% TCALG408 ik | Jf% LSB W B NiZ4E 0 (ES WK 7-7 LA B Sk ) o by
N2 ]G RI% , e T Bui N 75

HAa e ACK I B K R i _E TR B35 A7 88 o — ORISR oy Hh S R 08l v 1 B B IR, (HR MO e — A
TR, B A A ISR .

Data From Lower

Acknowledge Acknowledge Acknowledge or Upper Byte  acknowledge
Target Address From Target From Target Target Address From Target of Register rom Controller
AD T T T T T T T AD LI T T T T T T
[s{of+]ofofofosRlofa] , ,commendevte = [a[s[of+fofofofo[sR[1[a]mss & | oata , usBals
h A
. [ ¢— First Byte ———p

RIW RIW

At this moment, controller transmitter
becomes controller receiver, and
target receiver becomes target transmitter.

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

v
Lo T ]

A +
<4— LastByte ——P> Stop

Condition
B 7-11. NF RS
scL NV ANEW AN WO AW W AVAWAVAVAVAVAVAWRVAVAVAVAWAVAVAVAW AV
Target Address } Data From Port ‘ Data From Port }
T T T T T T T T T T T T
spa  [s]|o|1]ofo]o]o]} |1|¥A| Datal |%A| Datas  [Nal P|
t Start ﬁ ACK From ‘?&ACK From NACK Frorﬁfx %Stop
Condition | Target | Controller Controller Condition
Read From
Port \r\ {—\ {_\_
| | |
Data :c‘)tr‘: :>K [ ‘ Data ZX Data 3 ‘ ‘ Data 4 X ‘ Data 5
[
: S L ;
| \ ‘ | INTis cleared
‘ ‘ ‘ by Read from Port
INT ‘ I ‘ P # | I—FI Stop not needed
‘ ‘ ‘ \ to clear INT
ty, b t, —» le—

A, AU SR R R AR . R A X RSO, TR ECHT A B BRI ) o AR Z AT AT E IR E
24 00 ( iSHUA A by Dﬁﬁ%& ) o

B. XKEAZ LML TN BB, LAILERIgs bk 8 F AR B P S O SR B AL 2 TR e R bR (152 K
7-11) .

B 7-12. EEI A G O 738
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8 L ANSEHL

&

PAR BB 2 BE BANE T T e, TR R HER AT e v . T % ) S A7 ST Rf i 5 o i
REEEM TN 20 BRI BT SEI, PN RS TIRe .

8.1 MNARER

TCALG408 (1 FHI A FH e &8 A A1y min B2 25 JEF2 3] 12C 4218 (KBRS ) |, 12C 2 AT DAL 3 A f A0 (1 FL At iy Bz
ararft. TCAL6408 1 Tik =l s in Re L B | FEr= il 4% 7 2 ML Bd= H1 1 GPIO.

TCALG408 [t R 7 FI 2] SR KT LIS (Veer) BR8P 3 BT LS (Veep) 8. FTRLKE P i 1 EC &
PEHERSS N, Gl . EE L RIEIERE. JFOOMRAN LED. 3w Pk P o R EOARIN | DRI
RE P, AR R B I B -

8.2 YA A
8-1 JE7R 7 A LA A TCAL6408 fIRifH .

Veal Veer
10 kQ (x7) )
Vel =18V ISR SR SR SR SR ALARM
é é é . . SUBSYSTEM 1
10 kQS> 10 kQ> 10 kQ> 10 kQ z
VoD Vecl Veep gt A
Master PO : : : ! : :
Controller P Enable l Controlled
scL |- scL P R \? Switch
SDA SDA  TCAL6408 EEREE
INT INT P BL___
RESET RESET L
P2 - =
.
GND P3 e
L
P4 [
o
P .
[
K d
P6 - eypa
|
P7 ‘
ADDR
GND
|
s
A FTFARE, FREHEERC E Dy 0100000,
B. PO Ml P2-P7EE N,
C. P1EENHH.
D. WREFESIIAAN (75 P i b ) FREEHSE. WREAMRSEHEASIHANTS) , WATRERMSE. Ml (£ PWOH ) AFE Lhf
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8.2.1 &R

® 8-1. Wits %

BISH ~HIE
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P i /A HLUE (Veep) 3.6V
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8.2.2 4N IR
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I
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R ___ &
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X Fhr v AR e B R B AT, 12C MR R K B A A GBI 400pF |, X T G sn AR, AT
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PR HEEALIN , SRR,

8.2.2.1 25 1/0 £#/ LED Ff BAFEW ) Icc
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LEDx
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LED

&l 8-3. B AR Rt i B2

8.2.3 P th4k
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\ — 12
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— —— IRV S
—— —— 0
0 0 05 1 15 2 25 3 35 4 45 5 55
0 50 100 150 200 250 300 350 400 450 Ve (V)
Cp pF)
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&l 8-4. FA L4 BB (Ropmax) 58K HE (Cp) I
%

B Vee < 2V o, VoL =0.2 % Ve, loL =2mA
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FRATE FH AR R A 2R R AR B8 2 483 R RN B A 2R O B R I L . 5% B FEL S B N R e 25 28 08 T4 i FL U
SR R AR R I H AR A TR R A T R T SR LA A HRE 8 AR/ I R A DU R I Bk v A AL
o IXEH SRR T REHEIT TCAL6408. [ 8-10 HH @ R T X Se 550k

X+ 8-10 R UL A Ran B, W LLKE TUZ S S A2k, K2 HIAE ROt (GND) 1970 BT, ATT3T
ERA 2 JZH PCB. {HE , M HE S AL LRI , SRIFEH 4 RO, £4 /2 PCB L, M T
JERRZE ERATE S AL, B DWEE R TTHAEE I, IR 53— A WHERZE L T F IR i . A4 11
B3 EP T 1 D FYSONTe T T ) P B AR AT SR AT e rp 8 FL LR LA 75 2O R B AR GND R T ke o 45
#5510, JF Has LB U7 U B 3 32 B AR 0 55— O G R K5 5 B 2o A B R AR ) 50—,
BB, (HE 8-10 FRBURZH AR,

8.4.2 1 Rzl
() = Via to GND Plane
To CPU/MCU
N o
TCAL6408
[ [ P7 [
[ [ P6
[ [ P5 i
GND [ P4
& 8-10. TCAL6408 i )5
36 TR R Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TCAL6408
English Data Sheet: SCPS277


https://www.ti.com.cn/product/cn/tcal6408?qgpn=tcal6408
https://www.ti.com.cn/cn/lit/pdf/ZHCSNZ0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNZ0B&partnum=TCAL6408
https://www.ti.com.cn/product/cn/tcal6408?qgpn=tcal6408
https://www.ti.com/lit/pdf/SCPS277

13 TEXAS

INSTRUMENTS TCALG6408
www.ti.com.cn ZHCSNZOB - NOVEMBER 2022 - REVISED NOVEMBER 2023
9 FAF NI IR
9.1 BT EFrE A

BRSO ERNE R , 75 FHE ti.com ERIEE M. misl 2760 ZH #ATIEN , RV AT ARG f s B
B ARELPHERGER | HEEEM BT SO P RS BT R iR,

9.2 T RFHEIR

TI E2E™ S igin 2 TRIMMEES L RR , Al HENEFIRERE ., L 0IE MM, SRINEM
Zeul B O 1) AT SR A5 T T (R PR R B

BRI AR RS TIERE HRERE” SRt XEENEIIFAE T EARMIE |, HFEAR—E &k TI WA ; 533
THH (2D S

9.3 Fitn

TI E2E™ is a trademark of Texas Instruments.

BT R bR A B BT I

0.4 B L2
W (ESD) SBURKMER LB . MM GRS (T1) VORISR BT AL TLFT A 4 AP . SRR IE A 0 AL 32

A FIZERLT | T A SR SR B

‘m ESD HI#IR/NE SERUNIMRERR S , KRB IS . FS NIRRT TEA S 2B | K2R NIEE MM r 2

BOE ] B 2 SRS AE S R AT AR AN H A o

9.5 RiER

TI RiEE RARERIN IR 7RG 15 BRI 1 A2 S

10 BT i s ig

o DLRTRRAS B DU AT 85 24 i RSAS B TR AN [

Changes from Revision A (December 2022) to Revision B (November 2023) Page
o KA HEE RESNEEGE R MR T 770 AT B oo 1
Changes from Revision * (November 2022) to Revision A (December 2022) Page
o WESCRPIRE I ¢ TG E T B B oo ceeee e 1

1M UK. B4R B

TR A MU EFREANTIAE R . X5 B4R S F e ol e . Bt a2 , AR TEM , H
ASKSATIEAT . A RILEAR R AR A hiAS | 75 2 0 A2 0 (1 5 A

Copyright © 2023 Texas Instruments Incorporated TR 15 37

Product Folder Links: TCAL6408
English Data Sheet: SCPS277


https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tcal6408?qgpn=tcal6408
https://www.ti.com.cn/cn/lit/pdf/ZHCSNZ0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNZ0B&partnum=TCAL6408
https://www.ti.com.cn/product/cn/tcal6408?qgpn=tcal6408
https://www.ti.com/lit/pdf/SCPS277

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 20-Jan-2024

PACKAGING INFORMATION

® 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.

® Lead 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 TlI'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.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TCAL6408DTUR ACTIVE X2QFN DTU 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 NG
TCAL6408PWR ACTIVE TSSOP PW 16 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 TL6408
TCAL6408RSVR ACTIVE UQFN RSV 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 6408



http://www.ti.com/product/TCAL6408?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TCAL6408?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TCAL6408?CMP=conv-poasamples#order-quality
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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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 O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TCAL6408DTUR X2QFN DTU 16 3000 180.0 9.5 1.75 | 1.75 0.5 4.0 8.0 Q1
TCAL6408PWR TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TCAL6408RSVR UQFN RSV 16 3000 178.0 13.5 2.1 29 0.75 4.0 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TCAL6408DTUR X2QFN DTU 16 3000 189.0 185.0 36.0
TCAL6408PWR TSSOP PW 16 3000 356.0 356.0 35.0
TCAL6408RSVR UQFN RSV 16 3000 189.0 185.0 36.0

Pack Materials-Page 2




PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/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




PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

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

4220204/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
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

2.65
2.55

i
0.55
0.45
B W =
' |
0.05
0.00
212
L SYMM (0.13) TYP
! ~
54 T 48 +0 45
u H ‘ H m 15X 035
T
4
. et
symm |
2X|1.2 ¢c—H-—-—+ — - —— 1
=
12x[0.4] | 4
T — ] o
| 0.070) |C|A|B
T l H H & WH—LH
16 13
8:22 PIN 11D

(45° X 0.1)

4220314/C 02/2020

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

16 SEE SOLDER MASK
DETAIL
i
16X (0.2) 1 )

e

T SYMM
12X (0.4) (2.4)

1

(R0.05) TYP

15X (0.6) 4—-—-—t

]

5
|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 25X

0.05 MIN
0.05 MAX
aLL Q05 MAX r ALL AROUND/ B T

/ ! METAL UNDER

METAL EDGE | / SOLDER MASK
I
I
I

EXPOSED METAL T\ SOLDER MASK EXPOSED/ T SOLDER MASK

OPENING METAL |

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4220314/C 02/2020

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

|
|
15X (0.6) | G fffff
|
|
|
|
1

-

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 25X
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE

DTUOO16A - 0.4 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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[t
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1 2 3 4 TYP
0.4]TyP
[1.2]

0.1) —

(0.25)
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NOTES:

PicoStar is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. This package is for Embedded Application only.
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EXAMPLE BOARD LAYOUT
DTUOO16A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:50X
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SOLDER MASK
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SOLDER MASK METAL EXPOSED
OPENING METAL
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE
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NOTES: (continued)

4. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
DTUOO16A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

ri (1.2) TYP 47

~ (0.4) TYP ‘ — 16X (J0.17)
M -
R
T +
|
(0.4) TYP ! ‘
|
SR e
° | SYMM
|
@2)TYP —— - — - — b

SOLDER PASTE EXAMPLE
BASED ON 0.0625 mm THICK STENCIL
SCALE:50X
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NOTES: (continued)

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