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& 6-3. Rril VR R SRS G R &l 6-4. HEYR I 5 IR ERIRR - FM £S5
41 50
3 — 125°C 45 — 125°C
7| — 85°C — 85°C | — I
— 25°C 40| — 25°C ]
< 33| — -40°C z — -40°C T |
= g 35
+~ 29 -
2 £ 30 // rad
8 25 // § 25
>
g 2 = £ 20 /
> = (7]
w 17 '
o = 515
813 ~ 10
9 = 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. FLJRFLI S VR HERIRR - FM+ 5 & 6-6. /O IR SR HLEERRR |, Vecp = 1.08V
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6.9 HLAVEHE: (continued)
Ta=25°C (BRAERA UM )

75 200
70| — 125°C —— 125°C
65| — 85°C — | 180 | — gs5°C
60| — 25°C _— 160 | — 25°C
= 55| — -40°C | — z — -40°C
£ £ 140
£ 50 £
§ 45 7 § 120
3 40 / 3 100
x 35 / x
€ 30 < 80
@ 25 Z @
L ', 60
© 20 el
15 40 /
10 7
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)

B 6-7. 110 EHRE S HKBRERRR , Veep = 1.2V

VoL - Output Low Voltage (V)

F 6-8. I/0 ¥ERF SHI LML ABEMRR , Veep = 1.8V

300 325
— 125°C 300 | — 125°C
215 gsec — 85°C
250 | — 25°C 275 25°C
— — 40° — 250 | — -40°
T 225 40°C g 2 40°C
£ 200 £
o
3 150 S 150
X X
< 125 c
7] » 125
é 100 6 100
L 75 - 75
50 50
25 25 |
0 0
0 0.1 0.2 0.3 0.4 05 0.6 0 0.1 0.2 0.3 0.4 05 0.6

VoL - Output Low Voltage (V)

& 6-9. /O AR SEHERERRKR |, Vecp = 2.5V

VoL - Output Low Voltage (V)

E 6-10. /O E R SHHREENRR |, Veep = 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 S — Veep=1.2V, loL = 1 mA
2 20| — -40°C E 70— viep =33V, loL=1mA
£ 225 2 60
- = —
£ -
g 200 = S . | —
£ 175 = —
O o | ——]
x 150 = 40
&% 125 3
', 100 3 3% R ——
] L~ 7 L
= 75 ~ 420 —
P g
50 > >
25 A 10
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)

E 6-11. /0 ERFESHHMHBEERNRR |, Vecp = 3.6V

Temperature (°C)

E 6-12. /10 L ESEERXR
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6.9 HLAVEHE: (continued)
Ta=25°C (BRAERA UM )

36 55
33| — 125°C — 5| — 125°C _—
— 855 — — 85°C e
30 — 25°C = 45| — 25°C —
__ 27| — -40°C _ 40| — %0C T —
<
t i oz
g 21 / g 30 / /
5 18 Z 5 /
(@] O 25
@ 15 P 7
e v S 20 /
3 12 3 v
n 9 N 15 /.
6 10 /
3 5
N4 N4
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 - Vo (V) Veee - Vo (V)
A 6-13. 110 SR G TR HEN SRR | K 6-14. 110 R R SHMHFEHERRR |
Veep = 1.08V Veep = 1.2V
130 175
120 | — 125°C — 125°C
— 85°C — 85°C
10— 25¢ A 1801 25:¢
100 | — -a0°C = S
g 90 <té /
- 80 -
& L~ g 100
g 70 £
3 3
O 60 (6}
g 50 § 75
=l 3
& 40 % & 50
30 L
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
Veep - Von (V) Veer - Vo (V)
Bl 6-15. /0 Fr B SHHEBRERKR , &l 6-16. /O B SHHFE BERXR |
Vccp =1.8V Vccp =2.5V
220 240
— 125°C — 125°C
200 __ g5oc 210 — s5°C
180 | — 25°C — 25°C
= 160 — -40°C 21,30 — -40°C
E 440 - £ 150
§ 120 — E
S 100 3
g 80 / g 90
</8) 60 // r§
60
40 Z
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
Veee - Vo (V) Veer - Von (V)
Bl 6-17. /0 B S BRERRR , &l 6-18. /O Fr A SHH R B ERRR |
Vcep = 3.3V Vcep = 3.6V
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6.9 HLAVEHE: (continued)
Ta=25°C ( BRIAERFUH )
0.14
— Vcep = 1.2V, Isource =-10 mA
0.12 | = Veer=3.3V, Isource =-10 mA
— Veep = 1.2V, Isource = -1 mA
o1 L — Veep = 3.3V, lsource = -1 mA
>
z 0.08
> | ——T T |
g |
& 0.06
O
>
0.04 —
0.02
0
40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C)
K 6-19. 110 HHESRER XA
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7 2HNERER
Vel
RL=1kQ
SDA
DUT
Cy = 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%“_':‘ZS coe A%‘i't“:ss Bit 0 AiK Bit7| eee | Bito | Condition
(P) (S) (MSB) ! ! (LSB) (A) (MSB) (LSB) (P)

tscl " " " " tsch
\ \
scL L/ M /|
] || |
| ticr ) ‘ \ \ | || ™ :* tvd(ack) ‘ tsts ﬂ ‘«
t.
touf «—"‘ } Cing ’« l ‘ tsp S \ tvd(data)*‘ f% } |
L
x | ——T% .
SN O I R
| P % | } -1 / { 0.3 Vcc
tics %' ‘ ‘ *‘ f ticr ‘ ‘ »‘ [ tsqn tsps —» ’F
tsth 6P tsgs P Repeatg
Start Stop
Start or "
Repeat Condition Condition
Start
Condition
VOLTAGE WAVEFORMS

BYTE | DESCRIPTION
1 I2C address
2,3 P-port data
A, C_ ffEHLAMK A A . {1 10pF 5 400pF (¥ C W& tocf.
B. i At EA AT R & A gt PRR < 10MHz |, Zp = 50Q , t/t; < 30ns.
C. HIErESHMBILHEEH T g 21k

Bl 7-1. IPC # O AB BN R
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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 \ !
|I)r':’trc: \ 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 IR
Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 15
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Pn 500 O

C, =50 pF
L
I (see Note A) 50002
P-PORT LOAD CONFIGURATION
—— 0.7xV,
CccP
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 BFEHLMEEBE,
B. toy FI YA 0.7 x SCL 11 Vee 2l 50% 1 1/0 (Pn) fi .
C. JTEMANYHEE TR RAESRMEE : PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
D. BJINEIXLEHH P —A , B EE R —IR.
E. HIEPE S HMBIEHE A T RE %4
& 7-3. P 3t 0 18R EL BRI T
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Veel

R =1kQ

Pn 500 Q
SDA DUT ®

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

SDA LOAD CONFIGURATION P-PORT LOAD CONFIGURATION
Start
ScL \ /_\ / \ / ACK or Read Cycle
I
pY)
C
oY
SDA ,
¥—ﬂL————————7r _______ L _____ vaw
| Py | 1
I |*treseT™ |
(<
T Py |
RESET %——I ——————————————————— H ———— Veal2 |
l*tREc*' | < treC »
>k tyy |
(¢ | |
) l |
Pn —- Veepl2 !
« |
D) | |
tReseT™
A CL BFEHLFFE AL,
B. i A i EA LU RREM & A B - PRR < 10MHz , Zp = 50Q , t/t < 30ns.
C. BUEXLEH R —A , BXINEER—IK.
D. /O & NN
E. FHAEFrE SR HGER T A 241
& 7-4. BB AN EEEE
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8 E4nii e

8.1 iR

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.

8.2 ThEETTHEE

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
Kl 8-1. @K ( IE®4H )
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Data from Output Port
Shift Register  Configuration Register Data
Register Veer
Data from D Q ’_Doﬁ :3 Q1
Shift Register "
. FF
Write
Conflgu}r_‘z‘alj||<3324 cK Qf— +HD Q PO to P7
FF i< Q2 ESD
7 ZS Protection
Write Pulse: CK f
Diode
Output Port Vss
Register
+ 1D Q \ | Input Port
— Register Data
FF
Read Puls v CK
ccP [ Interrupt =
:ﬁ Input Port j)D* Maskp T toINT
© Register
Pull-Up/Pull-Down 100 kQ
Control
ﬁ J
D Q
Input Latch
Register vi Latch
Data from
Shift Register b Q Read Puls EN
EF Input Port
Write Input oK Polarity Inversion Lateh
Latch Pulse Register
) Data from D Q
Shift Register
FF
Write Polarity
Pulse oK

A LHBEGN, P R AR BRI .

8.3 RpMEUiEA
8.3.1 B E##

%% 8-1 5t 7 TCAL6408 SCHFINIGEH T 12C 4k (V) 1 P i (Vocp) IIFTAT AT i H s B P2 45
* 8-1.

& 8-2. PO & P7 HIféi4v /5 31 &

H IRt

Vi ( 2C 2% SDA F1 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 1.2
25 1.8
25 25
2.5 33
3.3 12
3.3 18
33 25
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% 8-1. ¥ (continued)

Ve ( 2C #2449 SDA Fil SCL) Veep (P %A

V) V)
3.3 3.3
8.3.21/0 ;O

O BEE SR , FET Q1 fl Q2 A %HARA (W25 8-2) , Wi old—A GBIy . G\ T L)
T BT R | BN 3.6V,

R /O BCE N, WK R A Q1 B Q2 , HAARHC g e o 1 A A2 g BOIRAS . AEIRXAIEALT , /O 51 BIATHLJR
5 GND Z [AfFAEMRBE PR AR . ERORIERIZAT | FEINEIE /O 5] R A0 ri s AN BB o HE 77 P A

8.3.3 T A% WKBh R A

B IRl 58 2 B A A o VE T 4R ] GPIO BBRBN R . B> GPIO AT LA S7 3 e B 9 DU S W] RE F R T 2
—o JE XX BEAT AL, H AT LA RS 1O R S AR X B TR EcRE . & 8-3 JEaR T Ak
A . R ELRIAT NS L B A A A . A b i O A F R A A AR I o 2 LR ) A A A L AR
01b ity , AT TIEZRE , AR AKX RE /4K T 50%.

PMOS_ENO E
Veer
PMOS_EN1 E I*'TJ
Current Control Decod —— PMOS_EN([3:0] =
Register ecoder m=
L NMOS_EN[3:0] .
PMOS_EN2 |:
) . =
Configuration | —
Register
PMOS_EN3
PO to P7
Output Port
Register
—
NMOS_EN3 125
—
]_J:
[
NMOS_EN2 =

|

NMOS_EN1

i

NMOS_ENO
& 8-3. fEjfkfrda &

B ARGMEF , ATRET ZEPRCRIRKBIRE /1. S VI, A — IR A , B rat A i OB L £ (1 R
Ao ZIEEARRRZ IR GND B 25 HUIF RS (2 2E e, (H 5™ E A & A (R I O SR e
(SSN) ) o #r)ih it , [FIRF D45 2 AN HRE ™ A2 AT Y P o 30 el i S SIK 0 i A PR S B 50 i 4 i o
FI RENE Sl SSN IRl | T 75 AN A AM B 4LAT o

8.3.4 Flb#it (INT)

S R TR R A DR, FES B 3 VN IO T TR SR B R S A R . 283 IRt S, INT {3
SR R 2 R EE R SR A6 B B s A e T R S SR R I, B RSB R B R R A R
PR AT SCLE S ETHEZ JEHIAIIN (ACK) fzkb. 75 ACK I g kb 1) K AL i b kA7 7 &AL, IRk
FEZIK I R A M R T AT B Bk (BERERL ) o EALE |, /O MR O £ R I B AR A INT K%
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Xt o — AR AFREAT BB E AN T W B, O ELEC E v 00 51 AN 2 S EUh W fF 11O el BE SO
NI, R SRR S5 A A7 8 A B AN ILRC | 7T Re2 S By b

INT #ir i BAT TR S50, 7 B0 R B A E B2 B Voop B Vegr , HRHGR TR o INT f_F 4 i bR 3 R%E
et R PSR E A R N R

8.3.5 Efr#iA (RESET)

LA 5 RESET i ANLMIIA RS , IR OREF Vocp HUIBTEH TAERF. K RESET SR FFEMRHF 2D ty
A SEELE 2. TCALG408 757 a3 A1 12C/SMBus IRAEHLIE RESET MK HF (0) A B S A ER YIRS . 24 RESET
NEHT (1) B, TSRS I P S T P s TR /O P, WUR R A ROERE |, RN B A B
HLH 335545 8 Vogro 4 RESET #UIeit | £ 53 A\ 3t 11 2577 45 LUR Bt GPIO 31 IR -

8.3.6 AR 1%

BAFRALT 2 12C B BRI 8 A HIar 2, TR T SCRRZ A 2 1A E AN L ERVOIRES . 220 fR 12 T
WEAT | 12C BERLAIRE S 1IEH TAE | JF BARMT S AEAS REEEC 2 26

BAFR AL H € SONLAUR P IR

12C fa 2zl & Rk — AN ash 2% At

8 b2 R B @ A 3% 12C S ZkHhhE 0000 0000”7 , A RIW ALt BN 0. KIZHI 54 0x00,

AT SCRFE M) i hRE I AR ACK. iR RIW AL E N 1 (3L ), #3FK NACK.

WA RS RIEIA G | EHEUORET 0x06 1) 1 718l . I REHR 7T AR | SR

BN AL, AR AGERBEE A 1 77, WA HEEIAEZ 73, JF HE8 R 205 12CHE |, Ay

TR

5. K& 1 T s (0x06) Ja , Fiil s Ak — MF LR ARG R BAT AT SR B E R R sh %1, JOf
HAPITEAL.

e R IRIG |, SR BAT S AL, X A A AE RS O B AL ERAE .

8.4 B IhEEAE

8.41 FHEN

YR (A OV FNE] Veep N, MBS - HLE M1 224 TCAL6408 fRIFIEEALRA |, BB HIFIAS] Vpor. JEIN |

HAL AT SR8, I H TCALBA08 217241 12C/SMBuUs RSN NERUIRES . 2 )5, L4 Veep FEEAK
T Vporr , FKE 2 TAF H K DL 58 R R 52 A7 3.

8.5 wfg

8.5.1 I2C &1

WA 12C Skt H AT I B (SCL) ZR 1R 4780 (SDA) ZRAH A . 4IRS B AF (i L R | W2k R AR b At b 4r
F PR B IE R . HA BB T ANRESE |, 7 688 sh 1L

2 SCL fy N N B TR |, 828 K 3% 5 sh 4618 ( SDA /g b s B P 2R P e ) B 3h 5% 88451 12C
BE (S RE 8-4) . ERIZFBIFMNZIG , aRIEMSEMLE T, B kIE B A ML (MSB) , WA EE 7 1
7 (R W).

BB St AT E %2 LA (ACK) W | £E ACK AH % i i 1 v BT 30 1)  SDA #n N\ /i K He
P N g AR H RSN AR TE S B SRS L S 2 AT B

1E 12C 2k b, FERRANI Bl ko A TR AU A — A B 7 o 75 6] el J30 30 090 v ik b 19 T) , SDA 28 b (¥ B 6 (R 5 A
SE , PN Bl 2k BRI 2wl R il dn & (TR EdEIE ) (625K 8-5) .

P 2 o Rk 125, B2 SCL N Ay s B~ I , SDA S N/t B AR P B P e (162K 8-4 )
FETFURANFE IR SR AF 18], AT DORHE B R i B 79 MRS ds e i Bz licds . 0 8 39— ACK fir. &
IAEFL AR SDA 2k, Fellds 4 RERIE ACK . M i\ B Ss fH L AU/E ACK I Bk b 39118 4z SDA £k
R, fE ACK FH SIS Bl A v ok o 4 1), SDA R RS AR (15 S DI 8-6 ) o i N A FR e 4 - i

Pop=
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W, B AER R R T R A A ACK. JAUL , 2 1) &5 0 Z0AE & AT B 25 SR BRI B BN 7 1 2 e
A ACK . A Z505 A2 T BRI IR 8] A4 RE I 384T -

P S RO I A R Ja — A 1 2 A S8 T IR R AN E R (NACK) Sk [ i I 88 A0 36 2% 4 328 H0 40 45
FAF T o X2 dE i dH AR Ik SDA 2 fRAF i LT RSB RI . FEIXMEOLT |, RIES AR TR L | 4
RE (8 P 2% 28 s 1 2 AF

SDA

Start Condition Stop Condition

&l 8-4. JASh AN L AFHIRE X

sbpA  / X N\

SCL
Data Line |Change
&l 8-5. frfsi

r777|

Data Output | | c
by Transmitter : / ><
| --
NACK

Data Output Sa

by Receiver

SCL From
Controller 1 2 8 9

Start Clock Pulse for
Condition Acknowledgment
& 8-6. I2C =2k ERIAIA
R 8-2. BEOE XN
AL
FH
7 (MSB) 6 5 4 3 2 1 0 (LSB)
B4t 12C Mt % L H L L L % H ADDR R/'W
110 % i 28 P7 P6 P5 P4 P3 P2 P1 PO
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8.6 B Ay
8.6.1 B3{FHhit

TCALG408 [ttt 8-7 Hh .

Device Address

T T T T TAD'_ —
|0I1I0I0I0I0IDRIRIW|

Fixed
xe Programmable

& 8-7. TCAL6408 Huhl
% 8-3. Hulk- s

ADDR

12C 5 M A% Hhh:

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 | FF Al ap & 1

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
P S e T 32 S I A B e A7 o (AN i BRPESRAERECE ) o O 6 e I IR =i T
[ EAFIY R IhRE (BHE 10 ) o MAEH A EHIIA KL & 515 .

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
B 8-8. 1l A A7 4R L
* 8-4. (AT
bl X DA M - .

B7 | B6 | B5 | B4 | B3 | B2 | B1 | B0 (HEX) i X EragivE
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 Wt J e BB N T 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 o 1 O B0 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 R R Rk B B N 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

8.6.3 H A UiHA

BN SRR (AFAE88 0) LS| I NGB |, TR B Ak 5| e OB NS4 . BN 2

R BNEFREANRER . BRAE (X) AN 28 PR E . ERATERIURIEZ 8T , R4

PHER A7 RIEBNMER , LLIBR 12C 23004 T 15 ) S\ 3 1127 7728
F 8-5. R0 (NI OFES)

A -7 -6 -5 -4 -3 -2

ERINE X X 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 8-6. A frar 1 (i O & 748 )

AL O-7 0-6 0-5 0O-4 0-3 0-2 O-1 0-0
RME 1 1 1 1 1 1 1 1

W S 7 25 A7 4% ( ZiAT4m 2 ) FOVERTTEC B 25 A7 48 8 SCRBN 5 AT AR PR S e o SR NHZ 25 A7 4 A I SN AT
WE (BAN”1C) , WAER G 5] R . iRz e P ENMIEER (SA” 0 “) , TIAHRN I
F1 5] B A il PE 2 OR B
R 8-7. a2 (IRERFEEFER)
£ P-7 P-6 P-5 P-4 P-3 P-2 P-1 P-0
BRI 0 0 0 0 0 0 0 0

Be B 7% (27798 3) BCE /O Bl T I . W% Ees PRSI E N 1, A R O 51 s o BB
e L RS 2R AN o U0 A% A A A R S AN AE B O, JUDRE R 11 51 B e T A
x 88 FHBRI(HEFHFR)
AL C-7 C-6 C-5 C-4 C-3 C-2 C-1 Cc-0
BRINME 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

2 8-9. FIFEH 40 M1 41 (I IKBREHFER )

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

# 8-10. /7% 42 (M NBESHESR)
] Br \L-7\L-6\L-5\L-4\L-3\L-2\L-1\L-o\
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£ 8-10. FF5% 42 (M ABHFHHESR ) (continued)

s | o | o | o | o | o | o | o | o |

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=

&K 8-11. Ff74% 43 ( LR/ THAERER A7 4%)

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

£ 8-12. HFEA 44 ( LR/ TR FHFRR)

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, W5 A A SRRV ONIE R 1, FERGUR SIIRIAE T T W . R DLIE IR AR N (4 BE L e B ONIZ AR 0 R
F eI o

WERAANBCE TRAS |, IF B Wr Rk A A7 P ARSI O 1, DU B b i O E HANW S v W S SR e R A AT
ar P EAHRLAL BB Y 0, T e i 51 R =

LESNEEAR TOAIRAS , FFE AR AR Wl SRR | K R W B R A AT AR AL BN O K SRR S R S . R 2
T2 2 v BT 0 X0 s N ) e R B R SE T B A 1, U v e S A AR B T

R 8-13. /78S 45 ( PHT RS )
AL M-7 M-6 M-5 M-4 M-3 M-2 M-1 M-0
BRME 1 1 1 1 1 1 1 1

IR A AR — N R A es |, TR BB BN | 324 1 R R NS S PR, 24 0 %
ﬁﬁ)\%lﬂiﬂf R, b R R AR A TP MR BN 1 ( BB ) B, hIOIRES AL IR 124 0.
# 8-14. F178% 46 ( THOREEFER)
AL S-7 S-6 S-5 S-4 S-3 S-2 S-1 S-0
BRIME 0 0 0 0 0 0 0 0

gy L i T TG B A B B IR B TR 1/O R . 248 0 2% 1/0 BB AR ( Q1 Al Q2 4 FigshIRE | iE
S E 8-2) . & 1 ¥ /O IEE NI (Q1 #i2EH , Q2 W TFiHaIRE ) , @WK 4 4 2 78l B 517 4%
(03) ¥ I 5| BHIBE B NG 2 /T, MHZ 728 (4F) BT AR
R 8-15. A FEA% AF (HIR OB EFFR)
i AR ODEN-0
Rk o\o\o\o\o\o\oo

8.6.4 HREHSE
et % 5 TCAL6408 2 a3l T 5 N A3 B fir 2 A8 ekt
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8.6.4.1 5A

I SR A M b NS AR AU (LSB) W B IB AR O, K HdE &% 2 TCAL6408 (1S 1] 8-7 LT ffdifhHh
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

|
n

Write to Port

Data Out from Port 0

| |
| | |
| | |
[ [ |
[ [ |
t.» <
| | | ,
| | |
| |

|
Data Out from Port 1 | Data Valid )F
! tH e
&l 8-9. Xi# s O F AT B A
SCL 1234\ /5 e\/7\ 89\ J1\J2\/3\ /4 /5 /e /7UsLyo\ J12\ 3\ J4 67812 /3L 4\ J5 e e o
Target Address | Command Byte | Data to Register | Data to Register
/ ‘ / 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|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L K =
Start Condition R/IW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop
From Target From Target From Target Condition
& 8-10. 5 AL B FHR IR R T4
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8.6.4.2 [t

SR A s S K% TCALG408 ik | Jf¥ LSB W B NiZ4E 0 (&S WK 8-7 U B S hbt ) » dnd ey
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—— Last Byte ———P Stop

Condition
& 8-11. NS
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
8-11) .

& 8-12. LI I 0 #4738
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9 L AN SEHL
&

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 .

9.1 MNAER

TCALGA08 (1w FHI A FH e & A1 A1 i i 25 e 3 3] 12C 427l 8% (ALBRES ), 12C J 20 AT DUAL & A o S0 1 FL A i vz
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
KB T R PR A A R A .

9.2 YA A
9-1 J&7R 7 A LA A TCAL6408 fIRifH .

Veal Veep
Vool =18V ALARM()
R SUBSYSTEM 1
10 kQS> 10 kQ> 10 kQ> 10 kQ R >
VoD Vecl Vcep ! : [ A
I
Master PO L1 ! : : |
Controller P Enable Controlled
scL |- scL P R \) Switch
I
SDA SDA  TCAL6408 RN
INT INT [ B
RESET RESET 0o R
[ N
[
oo P
I
[ |
) G I |
P4 [
I : I
l I
P5 —
[
P6 1l : Keypad
I
P7 {
ADDR
GND
|

R

S FARG] | 2%k iE E Y 0100000,

PO #1 P2 - P7 BLE NN .

P1 L& N .

ATREFESIIAAN (76 P IR L ) W m g . RS BRA S ATFS) , MATE . Hd (€ PwmOH ) AFE L
[H.

oo >

B 9-1. SRy o7 A R 2 &

9.2.1 PitER
* 9-1. Xtz

wISH ~HME
12C SN HLE (Veer) 1.8V
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£ 9-1. ®itS ¥ (continued)

IS ~PHE
P s A/ HUE (Veep) 3.6V
B ERAUE M , P 3 R (loy) 25mA
By R AUEAL , P o D FI (Ion) 10mA
12C MZEm 8 (SCL) M 1MHz
9.2.2 Y IRITIIIE

FENy SCL A1 SDA LRiE#RIE M ERi IS Rp , JFHE 12C B4k LA W R 88K S i %S . /b bR HBE 2
Veers VoL, max) M1 loL BURREL

R ~ Veer = Vor(max)
p(min) — |
oL (1)

Bk by B A R TRt (6T fgoL = TMHz PR s s fGE 1T, %K TE1A 120ns ) ALEZk 2% Cp HY
PR

Ry = —
P(max) ™ 0 8473 x C,,

)

X T AR R SRR UEAT | 12C BRI R KRR A A I 400pF |, X T IR BTG AR, AR
550pF . A LAE L TCALB408 [1HLZE ( SCL 4, SDA N Cip ) « HILR/ER/A LM HLZE |, LA LR b H At B
SHTRAAMN , MR R,

9.2.2.1 25 1/0 ##) LED At BAFEEW /) Icc

2 /0 HT4&M LED i, eAlF i K 9-2 i s i B ER 3 Vogp. X TECE NI P i, FLIH
FEREE V) BT Veep MG, LED &AW, BARMERE Vo, 24 P imHIECERAR , LED 58K,
(IE! V| = VT , 1&?‘ VCCP CCo

A AN 2 P o LR E O DL IME B RUE AR, ] LED #9 P S A A 0K T AR T
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PACKAGING INFORMATION

Samples

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)
PTCAL6408RSVR ACTIVE UQFN RSV 16 3000 TBD Call Tl Call T -40to 125
TCAL6408DTUR ACTIVE X2QFN DTU 16 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 NG -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents 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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