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& (1MHz) " 3.6V 42
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IO =#iX , fsoL = MHz , 85°C < [1.95v 2| "
— 4og0
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-40° < °
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o " 4ogo
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Cio N5 H S 2R — pF
P ¥ 1 V|o = VCC ﬁ GND 1.08V % 3.6V 6 8.5
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1 HRE SRR T I AR VS A AR (BRIESTH U )
B/ME BoAfE|  Bp
12C B4k - TRUER
fsal 12C B 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 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 ] 47 us
tsts 12C JRZhs E A R A A R B 47 us
tsin 12C & 3 52 8 3 2 1 (R 4 us
tsps 12C {5 1E &% B 4 s
tvd(data) A R I 18] icﬁl';;f "F£] SDA 4 3.45 us
M SCL fikH2°F % SDA
tvd(ack) ACK S A7 08 4 I T (vt ) (T 345 us
ACK {55
Cp 12C SR Mk 13 400 pF
12C 4k - o=t
fsel 12C I iz 0 400| kHz
tsch 12C el e e T B ) 0.6 s
tsal 12C 1t I FlL ST I ) 1.3 us
tsp 12C 2Rl ] 50 ns
tsas 12C HATHHE 15 B[R] 100 ns
tsan 12C B ATHR AR AR (7] 0 ns
ticr 12C N b FHi ] 20 300 ns
tics 12C % N T i ] 20 x (Vcc/5.5V) 300 ns
toot 12C %t T B 1] 10pF % 400pF #%; 20 x (Vcc/5.5V) 300/ ns
tour 5 1ERE BhZ A1) 12C A 2 2 R B 1) 1.3 us
tsts I°C EahsE S BRI R E 0.6 us
tsth 12C & 8y 53 )8 2 4 1 (R 0.6 s
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%
Cp 12C Mgk Sk 400 pF
12C B4R - EER +
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 )

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 5 2ok A S 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
5.8 FFokeft:
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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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
< — Veep =18V < 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
— Veep=3.6V — 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 S = _——
%/ / 4 —
1 = 7 —
%‘V /_——" 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 2 -~ £ 20 //
3 /' n
w 17 '
0 = 5 15
S 43 =~ e
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
Vcep - Supply Voltage (V) VoL - Output Low Voltage (V)
& 5-5. R LIRS IR LR ISR R - FM+ I 5-6. 1/0 EHR SR BRERRR |, Voc =1.08V
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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)
B 5-7. /0 AR SHHCHEENRR , Vec =1.2V &l 5-8. /0 E W SHHKHEERRR , Vec = 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
g 10 S 150
X x
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)
K 5-9. /0 EHER 5 IREERRR |, Ve = 2.5V & 5-10. I/0 i S HREERRR , Ve =3.3V
325 90
300 | — 125°C — Veep=1.2V, loL =10 mA
o75| — 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 £ ]
g = 3 50 L — |
5 175 2 [
] o | ——
S 150 3 a0
& 125 2
', 100 3 30 — T
] L~ T I - e, ey
= 75 A = 20 —
O
%0 7~ 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)
Bl 5-11. /O BEHR SHHLHBENRER |, Voc = 3.6V & 5-12. /0 KB ESEREHR R
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

36 55
—— 125°C \ — — 125°C _—
33 = 50
— 85°C — 85°C [ g
30| — 25°C = 45| — 25°C —
_ 27| — -40°C = 40| — 40C =
< <
£ 24 E 3 Za
-— / -—
5 21 g w0 / =
5 18 5 /]
&} S 25 %
o 15 ® /
8 / 2 20
g 12 2 V
I /i N 15 /
6 10
3 5
% N4
0 0.1 0.2 0.3 0.4 05 0.6 0 0.1 0.2 0.3 0.4 05 0.6
Vee - Von (V) Vee - Vo (V)
A 5-13. 110 R EHMHEHENXR , B 5-14. 110 R SHHEBEERRR |
Vce =1.08V Ve =1.2V
130 175
120 — 125°C — 125°C
— 85°C — 85°C
M0 25c P 1901 25:¢
__ 100 | — 40°C _ — -40°C
< 9 ] < 125
5 70 L~ § 100
3 3
3 60 3
2 50 = 3 75
3 >
& 40 % 8 50
30 ,
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 - Vou (V) Vee - Vo (V)
F 5-15. 1/0 M SHEHRBEENRR , K 5-16. /O R R SHHREEMNRR |
Veec =1.8V Vee = 2.5V
220 240
— 125°C — 125°C
200| __ g5ec 210| — 85°C
180 | — 25°C — 25°C
s — -40°C __180| — -40°C
< 160 A <
£ 10 € 150
$ 120 ] g
3 100 3
§ 80 7 § 90
® 60 | 3
40 Z
2 ‘ 30
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 05 0.6
Vee - Vo (V) Vee - Vo (V)
B 5-17. 110 B SHHEBEERRER , El 5-18. 110 Hr i Sk S HIERRER |
Vee = 3.3v Vee = 3.6V
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

0.14
— VCC =1.2V, |SOURCE =-10 mA
0.12 — V(;(; =3.3V, |SOURCE =-10 mA
— Ve =1.2V, Isource = -1 mA
01 — Ve =3.3V, Isource =-1 mA
S
z 0.08
5 T
o 0.06
o
>
0.04 —
0.02
0
40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C)
& 5-19. /0 HHEESRKEMKIXR
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6 ZHNERF L
Vee
RL= 1kQ
DUT SDA
CL =50 pF

I (see Note A)

SDA LOAD CONFIGURATION

le Three Bytes for Complete al
\‘ Device Programming "

Stop Start Addres RIW Data Data Stop
Condition | Condition | Bit 7 A‘I’B‘ft“;s XY A‘I’;r‘:ss Bit 0 AiK Bit7| eee | Bito | Condition
(P) (S) (MSB) ! it (LSB) (A) (MSB) (LSB) (P)

tsci ‘ ] ‘ tsch
\ \
scL ‘ ‘ } }
ticr—» |4 I
tour —— tict M €

Start or (o d§t_art Condition
Repeat ondition
Start
Condition
VOLTAGE WAVEFORMS

BYTE | DESCRIPTION
1 12C address
2,3 P-port data
A, CL WIFEHRLMIHE A% . ] 10pF 5 400pF ) C_ Ml & tocf.
B. i At EA AT R & A gt PRR < 10MHz |, Zp = 50Q , t/t; < 30ns.
C. IHEFTE SEMWIEHRIE A T i h 28 4F .

B 6-1. 12C 42 [ 5 38 He B | TR YT
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Vee

R, = 4.7 kQ

INT

DUT

CL =100 pF

I (see Note A)

INTERRUPT LOAD CONFIGURATION

ACK
From Slave
Sta.r? 8 Bits ACK
Condition RIW (One Data Byte) From Slave
Slave Address From Port l Data From Port
[sTaT+TToToatfacl+Ta] T T oatat [ [ [a] T tpataz; [ [ [+]P]
1] 12| 3] 14] |s] le] |7 le] |A ---
I
—Drlﬁ—ti,

2
/

fA

Data \

———
_F’
<

|

X Data 1 * | Data 2
|
|

—— 0.7 xV,
scL ce
——— 0.3 xV¢c
— —— — — 0.7xV,
INT ce
——— 0.3 xVgc
View A-A View B-B

A CL BfEHLAMF AR,
B. FrEMIAMEEA LU PR RS A PRR < 10MHz , Zo = 50Q , t/t < 30ns.
C. IJARPTHZHMBTUARE T e &84

6-2. Hh T S B LB A FL R T
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Pn 500 Q
DUT l O ® 2 xVce
C|_ =50 pF
I (see Note A) % 500 @
P-PORT LOAD CONFIGURATION
— — 0.7xV¢c
scL PO A P3
‘ —— 0.3 xVgc
| Slave
| ACK
o \_A___ [/
|
tov
‘ ‘ (see Note B)
Pn \ K
\ \
v Last Stable Bit
Unstable
Data
WRITE MODE (R/W = 0)
SCL
Pn
READ MODE (R/W = 1)
A, CL BIEBLAIH A
B. to, MINETEEN 0.7 x SCL L1 Ve £l 50% 1) 1/0 (Pn) fitt
C. FrEMASHAS LRI R A HEE - PRR < 10MHz , Zg = 50Q , t/t; < 30ns.
D. &FRNEX LS PR —A , BRI R —IR.
E. JHEEIRASEBRBOLEER T A 8405
& 6-3. P 3 1 5 8 B R AN i
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Vee

R_=1kQ
DUT

500 Q

CL =50 pF
(see Note A)

SDA LOAD CONFIGURATION

Start

SCL \

(see Note A)

Pn
SDA
DUT l CL =50 pF

® 2xV¢c

500 Q

P-PORT LOAD CONFIGURATION

/ ACK or Read Cycle

)
SDA S J
N ———

——————— -JL—-msvm

| ) |
| |[&——»— treseT
(C |
T Py
RESET f——‘r —————————————————————— | — I ———— Vg2
N_’l_ trec | |
>ty
<e |
Px > |
(see Note D) | —— Vgcl2
(C | |
) X
l¢——>— treser

CL BRI A A

FRE I BUEAE DR R R AE 255 - PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
BRI LR R — A, R R X

/O BB AHIN o

I S HABIE A T T T 41

moow»

&l 6-4. BB S B R

18 FER PR
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7 VE4N
7.1 R

TCAL9538 J& I T- WX I s 2k (12C) (i@ /O ¥ fe#t , mI7E 1.08V £ 3.6V HUKGH Aiafr. el 12C s
MRS IR ALE AR VO ¥ ke, #D th B AT (SCL) A1 834784 (SDA) 15 5 k.

TCAL9538 5 kit 8 (iR A7 34k | S0 VAT LT 1/O 3 TR bE . b Pl SRR ST |, 1O B
N B | RGBT LU 5T B 27 2 /O IEE R NSRRI AN S Hh M0 (A 1
ARG\ 10 HL O T 27 08 IR T B A7 2 B T e W S 2 17 S e . T S0P SR T e R
PSS, BEA | TCALOS38 B A4 %11/ THI%E O 5 11 HHE O ThAE. HOHE 1/0 K M7 77 S 604 r 4
IR BRI . AT R AP ATRUTERN . AR ORA RS | DA AT AR TS S
St LR A A RN R MR RV P R TS . R FERT EMI BBk 1/O.

V2B I T B 0 A 2 A BRI | R TE INT S Reb . Bt R I S n 4 | i
TEFRAT SR AL S b e AT R, 77 UK SR B BRSBTSk 51 0 S0 VF %/ TCALO538 8 1%
[ — 12C ja 2.

4 (745 AAR 25 15 30RO H s 1125 47 S R R IR | TCALO538 TR Il (INT) 46t B | I F -1
G SRR RS L . INT 51T B3 S 50 58 R N o T3 263 2R b Rk — e 5 5
VB P S A BB E AR 1O 30 LR A ERMAKE | TIEAUE 12C MM FIE . B | SR I
LA B R

72 A R SR AR S IE BRI | R SR 5% 0T DLt 7 RESET i\ 31 140 b 17 25 {16 el 7 1] o 997 4 41 12C)
SMBus IRAHL , T JE T4k 25 77 52 52 B J9 8RR

FEAEELEE I ( AO A A1) TTHI T4 FE i s 1 12C ikl | 9% A vF AN (HIE 2 [ —/ 12C #4255k SMBus.

7.2 ThEETTHEE

INT - Interrupt Logic ——
A0
A1l l
SsCL « [
Input N 12C Bus Shift 8 Bits /0 PO-P7
Filter Control Register Port
SDA « <
A
4 A A
Write Pulse
RESET Read Pulse
V. Power-On
ce Reset
onD *ﬂ

B 7-1. ZEE ( E2H )

Copyright © 2023 Texas Instruments Incorporated TR 15 19

Product Folder Links: TCAL9538
English Data Sheet: SCPS280


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tcal9538?qgpn=tcal9538
https://www.ti.com.cn/cn/lit/pdf/ZHCSP02
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP02A&partnum=TCAL9538
https://www.ti.com.cn/product/cn/tcal9538?qgpn=tcal9538
https://www.ti.com/lit/pdf/SCPS280

13 TEXAS

TCAL9538 INSTRUMENTS
ZHCSP02A - NOVEMBER 2022 - REVISED NOVEMBER 2023 www.ti.com.cn
Datafrom— Output Port
Shift Register ~ Configuration Register Data

Register :3 Vee
Data from D Q »—Doﬁ'_ Q1

Shift Register
) FF
Write

Configuraton—{cKk Q}— —HD Q
bulse ] PO to P7
FF i ESD
—

Q2
Write Puse———————————1CK ZS Protection
Diode

Output Port
Register

Vss

+ 1D Q \ Input Port
- ,) ) [ Register Data
Read Pul CK

V 4 J—
:ﬁcc Input Port i)Df lnlt/?a”sukpt [ ©INT
Oj Register
Pull-Up/Pull-Down 100 kO

Control

) =l

Input Latch
Register % Latch
Data from
Shift Register b Q Read Puls EN

FF Input Port

Write Input Polarity Inversion Laten

Latch Pulse CK Reygister

Data from D Q
Shift Register
FF
Write Polarity
Pulse cK

A SR | BT A AR R BRI
& 7-2. PO & P7 R4k J5 2 &

7.3 et

7.3.11/0 %K

2 1/0 BLE VAR, FET Q1 A1 Q2 & FRMPIRAE (IS M1 7.2) |, Wil — eyt . A H R A
ThE 2l T REA L , SoEN 3.6V,

iR /O BEE N, WPRE A Q1 B0 Q2 , FAARE ok T4 i I AF A S PR . EIRXAELLT , 1/O 5 EIAT LI
5%, GND Z [AfFfEMRPE TR AR . EHORIERZAT | FENE L 1/O 51 A0 r s AN BB e 75 Fi A

7.3.2 W] A% H IXEh T

it AKX Bl e P Ay A7 A% SO T 2] GPIO fSRBh T B> GPIO #w] DLk A7 e & DU AN 7T B A i LT 22
o JEIEXEX AL IEAT AR, H AT AR RS /O SR B S X “ TR R . & 7-3 JRa T AL kit
2. SRRENIAT Y52 IE B A7 A% o o 1 K A L O 55 R A A A R . et Xl 9 R A A A L G R
9 01b i, RAPIADFHRAL TIEBIRES |, ATH: SR E BE JT AR T 50% -
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i

PMOS_ENO

H__|§

PMOS_EN1 |
— PMOS_EN[3:0] e
Current antrol Decoder —
Register —|t
L NMOS_ENJ[3:0] o
PMOS_EN2 [
o 1=
Configuration | —
Register
PMOS_EN3
PO to P7
Output Port
Register
—
NMOS_EN3 125
—
D [5 L s
—
[
NMOS_EN2 I =

|

NMOS_EN1

i

NMOS_ENO

Bl 7-3. fej 4k e H 2%

TFRARGME A |, FTRER PR IC AR INERE V). ML DI, A — DI , S5 sl e 3 1 R
Ko ZIEERRRL HIRAM GND BRI P AR R (27 SRR, (HEE ™ 2 & R R D O R S
(SSN) ) o #Agihist , [RIMS 4 2 AN R = AL BN LR P o e Ay ) X 50 9 58 2 A 45 1 i L X8l 2 4% il i
M e 22 SSN Il , TG 7 AANI SR Tt -

7.3.3 Sl (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 f5
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 R R T O ELAC B A R 5 A S SRR . K 10 M T SO
B S5 B EPIRES S UG 27473 N A ILAS |, 7T R 800 i

INT 4t R FFmEs e, R i S eh W ohfe |, 5K AN i A PR3 E R B Ve 5 75 AT DU FFE A

7.3.4 A% (RESET)

ATLAWT 5 RESET fi A\ LIWILEI RS0 , AN RFE Voo HIEFEIL TAEH-F. ¥ RESET 51 IRFEEAR T2 ty
S E . TCAL9538 7 {743 fl 12C/SMBus IRAHLIE RESET MKHLSE (0) I SO HERUCIRAS . 4 RESET
NEHCE (1) B, AT AR el i b 22 5 2 P o 0 17O P W SRR A BOERE |, ZMN T R A B
HLH A% R Voo, 2 RESET B VIRt | £ 5 Hiii A i 1 75 47 25 LUK B GPIO 5] IR .

7.3.5 BRI

BAFEAL R 12C MR BB RG4S SRR ITE SCRRZ A & I B A B BRUCIRAS . ZER IR IL T
ST | 12C B AR IEH TAE | I BARMT 88 S A Htt i 42

BAFR AL HE OB P ER
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1. RC MBI R% A BRI

2. {5 FfT M 2 (% B FEJE P4 12C S ML 0000 00007 , Heht RIW fir iy 0. %9515 0x00.

3. AEATSCREE T AL S K ACK. I RAW frit B 1 (5RHL ) | S8Rd% NACK.

4. EFT ARG | R OURIESET 0x06 1 1 MR, IEEUR T AR ATEAR L | SR AT

B A WRAIA T 1 1, WA A EZ 5, I a2 2% 12C IS, KRN ERL
5. K& 1 FHATEAE (0x08) Ja , il E A0S —ME LR ARG AR B AL 7. S B ERNEXM , I
HARATEAL.
I E ERDIRIG |, ST R X 2R A WA S E KRN L ERME.

7.4 Z3FThRERER
7.41 LB

IR (M OV) JEINR] Voo I, W B A 24 TCALIS38 REFEE ARG |, EEIFHIFIER| Vpor. JEI , &
P g, 9+ B TCAL9538 75 77431 12C/SMBus RN HIEA L NERWIRE . 25, WK% Voo BEILT
Vporr » JFKR 2 TAF 1 s LSE il F IR 2 A7 39 o

7.5 HiE
7.5.112C #0

XU 12C Sk B HRATES B (SCL) LA AT K4 (SDA) LR AL, M ERE RIS I T | PR AR AUE L b4
PR B IR IR . R BRI T ARSI, A e 8 shBda fe 4.

2 SCL i N N B IN , $3i 2% R %8 sh 26 4F ( SDA f N/t b b il TP 2 P36 4 ) B 3h 5 a8 11 12C
e (ESRET7-4) o ERIERSNFMEZIE , S RIERIIETHT , B ROERmA %A (MSB) , A s 17
A7 (RI' W),

B R A Ao E e AN (ACK) WS, 76 ACK AH eI fik i 5 fL~F- 30 16] |, SDA H N/ i R H
o HARSRAR R RIS ANASIRAE B B 5% A 1 S5 2 TR B

1E 12C 2k b, FEREASIHpi ki A 180 OUAR S — AN BB 7 o 72 B BRI 0 v ko 9 ), SDA £ b ) B0 6 i (R B
€, BN B2 E R SR o drd (JHIGEF L ) (ESRET-5) .

FE A2 ROAE 156, B4 SCL N\ Ay HSF B, SDA i N/ B FP B i P4 (1S IE 7-4 ) ©

FEFUR A IR SR AF 22 18], AT DURHAR o (il 59 WOACA St B i as . 4 8 A3 9 )a iR — 4> ACK fir. &
IAAFL SRR SDA 2k, FUds 4 e A& ACK 7. MR BN B8 fH L AU ACK I Bl ik b $9118] 42 SDA £k
XFE, fE ACK ARSI Bl U3 K vt ik b 91 8], SDA kA e AR (TS WIE 7-6 ) o 4 HARZRICAS b
B LA EEA 7 G L — A ACK. AUt | 42 25 06 JUAE I H AR A& 8 I BN B AS 71 2 Ja 2B — A
ACK. WA Z50H r v B AN RTINS 18] 4 fE 1 H 38 4T -

Pl s A I A F AR AR AR AE I B RS — A AT R AT HIIA (NACK) |, SR 1) H AR A0E e RE B 45 K
FT o X A AR AR E IR SDA 2 Ry T ORSERRT . EIXAEOLT | AR AR L AUR AR 2L | A BE
Ao ) s 2R B LR A

SDA

P
| |
Start Condition Stop Condition
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sbpA  / X AN

SCL

Data Line |Change

& 7-5. hrtsr
N
Data Output | | -
by Transmitter : / ><
| - -
NACK
Data Output Sa

by Receiver -

ACK

SCL From
Controller 1 2 8 9
; i

Start Clock Pulse for
Condition Acknowledgment
& 7-6. 12C M4 LRIHAIA
R 71 EOEN
fir
FI
7 (MSB) 6 5 4 3 2 1 0 (LSB)
Bl 12C Huhik TR L H H L iR A1 A0 R/I'W
110 K 5 4% P7 P6 P5 P4 P3 P2 P1 PO
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7.6 TR
7.6.1 21t

TCAL9538 [fjtuhttn & 7-7 Wh s

Slave Address RW

[1]1]1]o]o]ar]ac] |
 S——— ——;

Fixed Programmable

& 7-7. TCAL9538 Hiht

LR 7-2. HhtS%

_ A - I2C 24 b
RHSE | (R 12 (3 ) 70 (k)
SV | BT M3 (k) o 71 (oS )
T HE L 14 (k] ) o 72 (N )
S H 15 (+HEH ) « 73 (o] )

HAR AL R 85— A g ST EHAT HRAE (BEIEEN ) o (1) EFEEERAE |, MK (0) S Ak,
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7.6.2 B AR

FRINFAHIIE T )5 | 2 e 2 KOR — M EE/E TCAL9538 H I # Z5 A7  h K i 27717 o B 715 IO

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

o
AT,

5 6 hr a1 RMR DAL 1

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
£ 7-3. i FEH
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

R7-4. FHEH 0 (WNmOFESR)

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 7-5. w5 frar 1 (it 0 #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
RT7-6. FH%H 2 (MEREFESE)
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
RT1-1. 545 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

R T-8. FER AR M (HHEESREFFLE)

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

FT9. FAEH 2 (MNPEEESR)
] B \L-7\L-6\L-5\L-4\L-3\L-2\L-1\L-o\
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RT9. FHEBR 2 (WABESFER) (&)

0 0 0 0 0 0

mae | o | o | o | o | oo ] o | 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=

F 7-10. 17488 43 ( LR/ THAE R E23)

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 .

L7111, F1ES 44 ( ERIThREEFER)

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 7-12. 1744 45 (PHTRRCR 774 )
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 7-13. 174 46 (PWPREFFE )
i 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
ZRHE 7-2) . B 18 VO BEE N (Q1 #Z2H , Q2 TiE3RE ) , B a LS PV i 8 T 74
(03) Huw 5] s B NMIH Z 8T, STiZETAE (4F) H1THE.
RT14. FERAF (HHROEEFFSR)
(A Bty ODEN-0
B o‘o‘o‘o‘o‘o‘oo

7.6.4 HRES
et % 5 TCAL9538 2 [alilid B N A3 B fir 4 A8 e k4l
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7.6.4.1 A

L AR IE AL IE IR B AT AL (LSB) BB NI 0, K54tk &= TCAL9538 (152 1A 7-7 U\Tﬁﬁ%#f@
Ik) o mr T AAEMAEZ R RE %Eﬁam%ﬁ’l‘%ﬁ%ﬁ%qﬁi A A R . k‘ﬁ)\%iﬁj*ﬁﬁﬁ’]%{ﬁ
B AT R o

SCL 12345 je 7\ /8\ _J9 se e |

Target Address | Command Byte | Data to Port 0 l Data to Port 1 |
/ \ | / T T T T T T T | / T T T T T T T \ | / T T L} T T T L] \
spa [s[1]1]1]o]o]atfaz]o[la[0o o 0 0 0 o 1 oflar Data 0 00|l 17 Data 1 10/p | P|
1 1 1 1 1 1 1 I* 1 1 1 1 1 1 1 1 1 1 [ 1 1 1
Start Condition R/W|Acknowledge |Acknowledge |Acknowledge Stop
From Target From Target From Target Condition

I
X |
!

Write to Port

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

t, +| |+
Data Out from Port 1 | Data Valid )F
! 6
&l 7-9. B A\ Ek i D &7
SCL 1234\ /5 e\/7\ /89 J1\ 2\ /34 /5 /e /78 yo\J12\ 3\ J4 678912 /3L 4\ J5 e e o
Target Address | Command Byte | Data to Register | Data to Register
/ |4 | / | /
T T T T T T T T T T T T T T 1 T 1 ) T T T
spa[s|1]1][1]ofo[at]acfofiafo 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 = 7
Start Condition ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop
From Target From Target From Target Condition

& 7-10. E AR EFH5H

7.6.4.2 ;EE

BRI AR AU S R i% TCAL9538 itk |, 4% LSB i & N& M 0 (1ES K 7-7 LA G htE ) . e
et 2 J5 k%, YeE T BT RN PR AT AR o

Hila e ACK I Bk o i) ETHAT A BIBF A28 o — RS i i) Bt 7 1 B i IR, EaRcids —
TR, BRI

Data From Lower

Acknowledge Acknowledge Acknowledge or Upper Byte  acknowledge
Target Address From Target From Target Target Address From Target of Register £rom Controller
/ T T T T T T T LI T T 1 T T T *
[s[1]1]1]o] o]at]ac] o[a] commandByte  [A|s[1]1[1]o[o]atfao]1[a]|msB Data Lse|A [o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 /
h A
_ . [4— First Byte ———p,|
RIW At this moment, controller transmitter RIW
becomes controller receiver, and

target receiver becomes target transmitter.
Data From Upper
or Lower Byte No Acknowledge
of Register From Controller

v
Z--MSI:a . Dpata . Lsa[na[ p|

A +
4—— LastByte —— P Stop
Condition

B 7-11. A aRE
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scL NEWAVEWAWAWCWAW AW WAVAVAVAVAVAVAVAWAVAVAVAVAVAWAWAWAWAY IFR
Target Address } Data From Port } Data From Port ‘
T T T T T T T T T T T T t
spA  [s|1]1]1]o]o][a1|ao1 hAl Data1 |%A| Data4 . [ha] P
Start RW ﬁ ACK From ﬁ ACK From NACK From' ' Stop
Condition ‘ Target ‘ Controller Controller Condition
Read From
Port ‘r\ {_\ {_\_
| | |
DataFI’r;t: :>K E ‘ Data ZX Data 3 | ‘ Data 4 X | Data 5
[
} tph ﬂ —> tps {4* {
‘ ‘ | | INTis cleared
‘ ‘ ‘ by Read from Port
INT ‘ I ‘ ﬁ % | I—FI Stop not needed

\ || to clear INT
tiv"* wL* tw"‘ \‘*

A, FTRLE I L A R B AR . RAEIXFP SO, HHITEBORT R AR B B A (R ) o AU Z AT AT DR E
ij 00 ( I A\ i Dﬁ‘ﬁ% ) o
B. XIKEAEEMASTIEN. EHEsh , LUEVIE B stk AR A P i D SbRER AL 2 17 5 B AR bR (ESRE 711 .

A 7-12. B\ b O 74
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8 L AN SE it

&

LUR BB 2 BE BANE T T e, T ARG AR PRI Se 46k . T % )7 R AR STl E & o i
REEEM TN 20 BRI BT SEI, PN RS TIRe .

8.1 MNARER

FENLH H, TCAL9538 1y HAniE e 2 12C il 25 (AFLAE ) |, [HE 12C SR AT Re L & AF T S0 1 HoAh H 47 38
fF. TCAL9538 fir T Bl 2 A2z B, FEUTI2 ) &5 5 22 ML Bz H i) GPIO.

8.2 M AN F
Bl 8-1 fE7 1 nI LU# H TCAL9538 (18
Vee
100 kQ
Vee 3)
SDA < Subsystem 1
(e.g., temperature sensor)
Master SCL -
Controller o [ | o
INT<¢ 13} INT
3 P2 [°
RESET »{ RESET , L» RESET
P3
GND
TCAL9538 Subsystem 2
¢ (e.g., counter)
P4 [¢
10 5
P5 - A’i
P6 |11 o~ \f Controlled Device
| .
& ENABLH (e.g., CBT device)
A1
P7 |12
1
A0 B
cNb ALARM
8
= Subsystem 3
N (e.g., alarm system)
T
A~ Vee

WFFARG], 2 EhERCE Y 1110000,

PO. P2 FiI P3 it & M

P1. P4 £l P5 it B %A

ATREVESNIAN (16 P o b ) A IHS . WRMA RS A AT, MATFEEMEE. fb (EPWmOF ) REE LiH
FH.

oo w >

& 8-1. Su7td v ] JR K

8.2.1 #itER
% 8-1. it sH

BISH A~ BIE
HYRHE (Vee) 1.8V
W FRAUEE , P i R (lo) 25mA
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81 i (&)

®itsH FBME
S AR |, P I ORI (Ion) 10mA
12C ki B (SCL) 1MHz
8.2.2 AW IR

789 SCL Al SDA LLHEFEE 240 Lhr LS Re , H%18 12C M2k EFVA FERIOA A B EHILE Voo
VOL,(max) *D |OL E@Izlﬁ :

VCC - VOL(max)
oL ™)

Rp(min) =

R PR R R ETHE ] 4 (X fsL = IMHz (PR AIGSRIIZ AT | I 120ns ) MU LA Cp )
PR
R ):t—r
max
P 0.8473xC, @)

KT ARAER B P AT | 12C BRI B R AL A AL 400pF | Xf TEPUHEEI | A58 5d 550pF .
AR TCAL9538 (1% ( SCL A Ci, SDA N Cip ) « HLLR/ER/MGLERIHEZ |, DAL AR - HoAth B bR B 25 A1
e, S R

8.2.2.1 25 1/0 ##) LED FfEAREE WD Icc

2 1/0 T4 LED i, "eA@E st B 8-2 R LA ER R Ve X TECE MR Py, HFTHFE
Bt V) BIHMET Vee Mitln. LED &— Atk , ARG BEBIE Vo, 24 P ii O E MR, LED 48K , {2
Vi & Vr, & T Veeo

X H M G IRE AT | 24 P 3 CRE T\ LR ML S EER | 51 LED 1) P 3% 11 b R K T R
Veco K 8-2 B/R T —A~5 LED JFEAI s FHAE f P #s . 18] 8-3 WIR Vg Lt LED HLYRHEARE /D Vo IXPIF L
AV O V) BREF T T Vg , 24 P CIRLEL i A JF EL LED JE AR, 5 A IEAAN 0 B A

Vee

100 kQ

LEDx

F 8-2. 5 LED B = FHE FpEAS

Copyright © 2023 Texas Instruments Incorporated R E 31

Product Folder Links: TCAL9538
English Data Sheet: SCPS280


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tcal9538?qgpn=tcal9538
https://www.ti.com.cn/cn/lit/pdf/ZHCSP02
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP02A&partnum=TCAL9538
https://www.ti.com.cn/product/cn/tcal9538?qgpn=tcal9538
https://www.ti.com/lit/pdf/SCPS280

TCAL9538

ZHCSPO02A - NOVEMBER 2022 - REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS
www.ti.com.cn

1.8V 33V
Vee LED
N
LEDx

&l 8-3. B AR Rt i B2

8.2.3 ALk
25
—— Standard-mode
\ —— Fast-mode
20 \\ —— Fast-mode plus
g 15 \
\
& 10 \.
5 I
T—
o —
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
TCAL9538DTUR Active Production X2QFN (DTU) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 NJ
TCAL9538DTUR.A Active Production X2QFN (DTU) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 NJ
TCAL9538PWR Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL9538
TCAL9538PWR.A Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL9538
TCAL9538RSVR Active Production UQFN (RSV) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 9538
TCAL9538RSVR.A Active Production UQFN (RSV) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 9538

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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