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tour 1Z IR B Z B[ 12C 42825 R ] 47 us
tsts 12C JA Zhs 4 R B A e v 4.7 s
tsth 12C J& Bhmk = 52 18 sh 41 (R 4 us
tsps 12C 1A i E 4 s
Goata) | T HCHARIY o Tl SDA i 345 s
M SCL fiG 1~ F] SDA
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M SCL fik#2°F %] SDA
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5.8 FFocket
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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 SEERKIREA - FM #5R E 5-2. YRR SEERIKIRR - FM+ B
10 22
— Veep=3.6V — 125°C
9| — Veop =33V 2 — g5oc
g|— Vecr=25V 18| — 25°C
< — Veep =18V < 16 — -40°C
2 7|— Veer=12V 2
5 ol — Veep = 1.08 V / g 14 L
] (] ~
z° Y/ z 10 —
S 4 S g —
@ 5 @
o o 6
© 2 J ‘4 © 4 /I/
% / —
1 = 7 —
=1 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)
A 5-3. Rl BBV BRI SIS A R R & 5-4. BHIFHRSHIFHERRR - FM ER
41 50
— 125°C — 125°C
37| — s5°C 45— e5°C = —
| — € 40| — 25°C ]
< — -40°C g . — -40°C T
= 29 =
B £ 30 // e
8 25 // § 25
>
g 2 -~ £ 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
Vcep - Supply Voltage (V) VoL - Output Low Voltage (V)
& 5-5. HUR LIRS IR LR OR R - FM+ I 5-6. 1/0 ¥E B SR BERRR |, 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
2 55| — -40°C [ — z 0] — Loec
£ 50 £ 140
€ 45 = 120
[ [
£ 40 / £
3 35 / 3 100
£ 30 /, £ g0
v 25 60
220 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)
&l 5-7. 110 R SHHEHEERRR , Vec = 1.2V &l 5-8. /0 E W SHIHKHEERRR , Vec = 1.8V
300 325
— 125°C 300 | — 125°C
275 — 85°C o75] 85°C
250 | — 25°C — 25°C
—_ — -40° —~ 250 | — -40°
Z 225 40°C g 20 40°C
£ 200 £
:
8 150 8
™ ~ 150
< 125 <
@ » 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)
& 5-9. /0 ¥R SHUKBENRR , Vec = 2.5V & 5-10. /0 R SR HREERRR , Voo =3.3V
325 90
300 | — 125°C — Veep = 1.2V, loL =10 mA
75| — 85°C 80| — Vcep =33V, lo =10 mA
— 25°C S — Veep=1.2V, oL = 1mA
2 250| — -a0°C E 70| — vgep=3.3V, lo,=1mA
£ 225 ) 60
= 200 s |+
g = 3 50 L — |
5 175 2 [
] o | ——
s 150 3 40
& 125 H
', 100 8% ——
° L~ T | T
= 75 A = 20 —
O
50 A~ > 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. /O BEHR SRR HBENRE |, Voo = 3.6V B 5-12. /0 KB ESEER R

Copyright © 2025 Texas Instruments Incorporated

HERXFIRIF

Product Folder Links: TCAL9538

English Data Sheet: SCPS280

1


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=ZHCSP02B&partnum=TCAL9538
https://www.ti.com.cn/product/cn/tcal9538?qgpn=tcal9538
https://www.ti.com/lit/pdf/SCPS280

TCAL9538
ZHCSP02B - NOVEMBER 2022 - REVISED MAY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.9 MR (4)
Ta=25°C (BRAE3A3H] )

36 55
—— 125°C \ — — 125°C _—
33 = 50
—— 85°C — 85°C L— L —
30| — 25°C = 45— 25°C =
_ 27| — -40°C = 40| — 40C =
< <
E 2 £ 35 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
'V N4
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 - Von (V) Vee - Vo (V)
A 5-13. 110 R SR HEHENXR | B 5-14. 110 R SHHFEBEERRR |
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)
K 5-15. 110 R SR EEERRR , & 5-16. /0 TR SR BERRE |
Veec =1.8V Vee = 2.5V
220 240
— q250C — 125°C
200| __ g5ec 210| — 85°C
180 | — 25°C — 25°C
s — -40°C __180| — -40°C
Z 160 A <
€ 10 € 150
S 120 ] g
3 100 3
g a0 7= 8 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 R T SMHEHERNXR | B 5-18. 110 R SHHEHERRER ,
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
— Ve =3.3V, Isource =-1 mA
0.1
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. 110 HHEESRKEMKIXR
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6 ZHMERFR
Vee
RL=1kQ
SDA
DUT
C_ =50 pF
I (see Note A)
SDA LOAD CONFIGURATION
le Three Bytes for Complete al
“ Device Programming "

Stop Start Addres R/W Data Data Stop
Condition | Condition | Bit7 A‘é‘ftr%s coe A‘é‘ft":ss Bit 0 AiK Bit7| eee | Bito | Condition
(P) (S) mss) | B : (LSB) (A) (MSB) wse) | ()

e T
} } | | - Vee
L
5 | ‘ \ - Vee
‘ ticr_" I \
tbufH } tict ¥
SDA | } [ - Vee
| — - Vee
tics _" ‘u_ } _" ticr
tsth 14D teds
Start
Start "
Reape::tr Condition Condition
Start
Condition
VOLTAGE WAVEFORMS
BYTE DESCRIPTION
1 I2C address
2,3 P-port data
A, C_ BFFEREFIR A% . f#H 10pF 8¢ 400pF 1y Cp lI&: tocf.
B. FrEHAYIHES LN RS - PRR < 10MHz |, Zg = 50Q , t/t; < 30ns.
C. IHIAEATESEOMBIEEEH T B #1F.
B 6-1. 12C 2 O S s BN L R B T
14 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TCAL9538
English Data Sheet: SCPS280


https://www.ti.com.cn/product/cn/tcal9538?qgpn=tcal9538
https://www.ti.com.cn/cn/lit/pdf/ZHCSP02
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP02B&partnum=TCAL9538
https://www.ti.com.cn/product/cn/tcal9538?qgpn=tcal9538
https://www.ti.com/lit/pdf/SCPS280

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TCAL9538

ZHCSP02B - NOVEMBER 2022 - REVISED MAY 2025

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]

z
=

fA

Data \

Data 1

Data 2

———
_F’
<

SCL

=

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

6-2. Hh T S R LB A FL R T

View B-B

—— 0.7 xV¢c
——— 0.3 xV¢c

— — —— 0.7xV¢c
——— 0.3 xVgc
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Pn 500 Q

DUT l ° ® 2 xVce
C|_ =50 pF
I (see Note A) % 500 @

P-PORT LOAD CONFIGURATION

- 0.7 x VCC
SCL PO A P3
‘ — 0.3 x VCC
Slave
AC

\ ;pv
| \

see Note B)

Vv Last Stable Bit
Unstable
Data

WRITE MODE (R/W = 0)

SCL

Pn
READ MODE (R/W = 1)
A C BfEHRE IR AR,
B. oy MIMIETEFE N 0.7 x SCL L Ve I 50% ) /0 (Pn) #iih
C. FrAMALId A LN RS - PRR < 10MHz , Zo =50Q , t/t; < 30ns.
D. HUMHREIXLEH TP E— A, R
E. JFEITASHABI NG T A aeth
& 6-3. P 3t [ 1 2R FL BRI T
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R, =1kQ Pn 500 Q
DUT ® ® 2 xVcc
DUT l CL =50 pF
(see Note A) 5000
CL =50 pF

Vee
SDA
I (see Note A)

SDA LOAD CONFIGURATION P-PORT LOAD CONFIGURATION
Start
ScL \ /_\ /_\ / ACK or Read Cycle
(C
)
«

—\ )
SDA
——7/ ——————————— e ———————— «/——-0.3 Vee

| P |
| |[&——»— treseT
(C |
T Py
RESET -t — = — = —— | — I ———— Vg2
N_’l_ trec | |
>ty
<e |
Px > |
(see Note D) | —— Vccl2
(C | |
) X
l¢——>— treser

CL AR HRE MR 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»

] 6-4. 5 fir Sk FL B HEL I Y T
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7 VE4H B

71 iR

TCAL9538 &t i T XLk XU m) s 2k (12C) K@ 1/0 ¥ 4% , nIfE 1.08V & 3.6V HETuE Nizir. Eilid 1°C &5
AL BRER AR ALE IR /O ¥R | He LV ER AT B (SCL) #1 R AT #id (SDA) 15 5 4

TCAL9538 # v W% H1 8 fudls ar fr a4 pk , RVFMH I E /O S stk . bR s EALH M, 110 B E
NEIN . HZ , RGEHIE T DGEN 5 AN E 5745 110 BEE A Bm . A\ s s R A AR
R SE R N i 1 S o AR A T o NS ) A A A P T e AR S e A A A A . AR e 4% T LA
74 . LA, TCAL9538 it A A & I HI T-H 52 1/O i [ AIEHEE 1/0 Thfg. Ut /O b Al ar 17 25 G145 T g A
IR SR L P gAE LR AR R R E S . AT . FTBRRCh T, R IRIRAS AR RS | DT g R T IR A
Yo XL E AT A7 S IE R 0 RS MR o v P A DO AE . S EER EMI BT RS 170,

AR A T A L HE A 2 S T BCRIRAS I, #4378 INT 5L AR b i, B R = a4, sl
fEdpxt e A IF SBCE R R AL, AT DR s RALNERURES o SR Rk 51 1A fe v 224> TCAL9538 asff 44k
F[F— 1°C B4k,

R NRZS 55 H S R N3 D272 3RS AR R, TCAL9538 JHif b (INT) it S e | IR T 1 &
Gl as i mmARE T E . INT U DGES B A P B rh i N . B 7R X SR 4 B RIE— A i E S
AT A AL TS AE AR 1/O I 1 B R SAATEM SR | MEAUET 12C MRHATIES . WL, ARSI E
9T LB H AR o

FER AR IN SO AR A IE R AR, RGRH 50T Lol ¥ RESET 4\ 51 IR AICK BT 414616 12C/SMBuUs R3S
Hlo

PN 51 (A0 A A1) AT T gm RE A R [ E (¥ 12C Mk | IR v 2 A DU S SR F A 12C ek
SMBus.
7.2 iR T HER]
INT - Interrupt Logic ——
A0
A1 l
scL Input i2cBus | Shift "8 Bits_ 1o 7ﬁ> PO-P7
. . Filter Control Register Port ]
SDA « <
Write Pulse
RESET o Read Pulse
Vee Reset

GND —4D

K 71. 25K (28 )
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Datafrom— Output Port
Shift Register  Configuration Register Data
Register :ﬁ Vee
Data from D Q ’_Doﬁ,_ a1

Shift Register
FF

Write

Configuraton—{cKk Q}— —HD Q
Pulse | PO to P7
FF Q2 ESD
Write Puse——— 1 CK ZS girg(tjzotlon

Output Port
Register

Vss

+ 1D Q \ Input Port
,) ) [ Register Data
FF
Read Pul v CK
cc 1 Interrupt —_
:ﬁ Input Port i)D Maskp H— to INT
Register
Pull-Up/Pull-Down 100 kO
Control
! 1
D Q
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 LRERGN , I WA A BN .

& 7-2. PO & P7 R4k 5 3 &

7.3 et
7.3.11/0 300

4 1/0 FLE VAR, FET Q1 M1 Q2 4L F5RMPIRES (6281 7.2) , AMGIE — bt . F A i s B
T m T HEBL , s KEN 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 A8 H BB B E

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 JHIEXEXLEALIEAT AR, H AT AU RS 17O SRR S X “ TR R . & 7-3 JEa T AT AL ki
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 I
— PMOS_EN[3:0] e
Current antrol Decoder —
Register —|t
— NMOS_EN[3:0] ,_
PMOS_EN2 [
- =
Configuration | —
Register
PMOS_EN3
PO to P7
Output Port
Register
—
NMOS_EN3 I
—
D [5 L s
—
[
NMOS_EN2 I =

|

NMOS_EN1

i

NMOS_ENO
& 7-3. ik H &

it B 28 B T BE 2 T AR i 1 D) B B R . PR PR BR B RE 0 T RE & PR B SRR A . iR R
T YA GND B3 ABOF AR (77— iR EE P E R AR CE A (SSN) ) o Hfyih
YL, [FVEE D)4 2 A HORE 7 AR R M AN e R A e A ) K Sl 9 AR A 45 1A A X sl 9 4 S BE S 2
SSN [l , I o/ AA ISR Tt -

7.3.3 #7%H (INT)

U SR TR R A SR, CES AR, i N (AT _E T R BRI AR S A b . IR, S5, INT 5
SR R 2t b BB el R G 1 B B AR T P g S ORI, BRSBTS R AR
FERERIUE AT SCL 55 ETHEZ JRIIRE (ACK) fikb. 75 ACK I8 ikt a2k i h sk AT T 820, Rk
TEAZBKITEAE] A A= R W T e > Rk (BRARHHRL ) « BALJE , /O MR KE IO 2 R I 2 HAE R INT Kk

X 55— A B AT SIS NS e R T L R ELRC B O 5 A S SRR . B 10 M BE SO
NS, Gn R 5 RS S\ 1 S A7 28 N B ANILAL |, 7T RE<s S8 b

INT 4 A FFmEs e, R b oAl | TR AN o A B B E R 3 Ve 5 & AT DU FF B A

7.3.4 E{7r# A (RESET)

ATLAWT S RESET fi A\ LIWILEH R4t , [FINRFE Voo RIRTEI TAEA-F. ¥ RESET 51 IRFRTEAR -T2 ty
A SEBIE AL, TCAL9538 277 23 Ml 12C/SMBus RSHLAE RESET AL HL T (0) I SN HLERUIRE . 24 RESET
N (1) B, AT AN SO 5 ) 2% 5E 2 P st R /O P . SRR A SOERE | AT ER N LR
HUBH A28 Vog. 24 RESET # VI |, 2 53 A3 1 25 774 LU B GPIO 51 IIFPIRES .

7.3.5 HfFR 1)

BAFEALT R 12C MR EIEEHI SR G A SRR ITE SCRAZ A & I S A B BRUCIRAS . EER IR IZ T
WHEAT | 12C BB VAR IEH TAE | I HAEMT S A ReH i 2k

BAFR AL HE e SOLLUR AP ER
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12C e 3 % — AN R B AR A

A b R B @A 3% 12C S Zkiidk “0000 00007 , Hrp RIW A B 0. K% 771y 0x00.

AR SCRFIE L) HE DhREI 0K ACK. iR RIW A7 BN 1 (3L ), #FK NACK.

W AR RIS, HEHUAORSET 0x06 1) 1 71l .t RE 7T AL A |, S AR
EEE AL, WRAEMEEREE 1 N, WA N EZ T, I A2 20K 12C IS, KRN ERL
5. K& FATEAE (0x08) Ja , FEHlE A0S — ME IR AERE AR EAL 7. SR ERRN%M , AT
L.

I E ERDIRIG |, ST R X 2R A WA S E KRN L ERME.

7.4 Z3FThEEAE R
7.4.1 _LHBEEL

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 4if8
7.5.1 I°C #Z0

XU 12C Sk B HRATES B (SCL) LA AT K4 (SDA) LR AL, M ERE RIS I T | PR AR AUE L b4
RLSHAHE R B IE R . A R AT 5 R sh B A4 40 -

2 SCL # N N BT, $2 88 & 0% 8 sh 21 ( SDA # N/ 1l s f 7 B B P 3 e ) Ja 3 5% 85 1E 1 12C
W (SRE 7-4) « ERIZBEIFNZ)E , RIS T, BB A AL (MSB) , WAfEUE J7 1
fir (RIW).

PR BT )5, ZA AN (ACK) M., 78 ACK FH 2 i 8 ik v f i v P 3 1E] , SDA S\ /i H AR He
Vo BAREHE RIS AN AN LE JS B 5 A AT 1 SRR 2 TR B

1E 12C Sk b, FERRASIHpi kol A IR0 O A& S — AN BB . 7ERS B RS (R e Bk ok 0 R) , SDA £k b i Hs 6 Zi fR B
SE , UM B2 E ARt il R il & ( THhEd=Il ) (ESHKE7-5) .

FE B 2 ROAAFE 56, B4 SCL N\ Ay mr HSFES , SDA it N/t B AR FEF B s P e (1S IE 7-4 ) ©

FETTFha A I A6 2 18], AT ORS8O 80 71 NSOk dsfem Bl ds . A )\ 7195 R — 4> ACK fir. &
AR LSRRI SDA £k, A 4 e A% ACK (7. it BN I 83 fH 0 ZUHE ACK IS Bl ik b 191 18] 42 SDA £k
XFE, £ ACK ARSI A U1 K vt kb 91 8], SDA ke e AR (IS MIE 7-6 ) o 4 HARZRIas g o
BB TGRS ACK. 8Lt | 42 25 06 ZU7E AN H A5 ROE BRI RIS 15 Z S5 AR R — A
ACK. WA 2505 /2 B B AN ORIFIN (7] 4 RE IE H 1847 .

P s B Al A H AR AR AR I Bl a1 R AT R (NACK) | R H AR RS 4 AR B 45K
G5 EHIEHEICERE I SDA LRSS Jy i PRSI H . ERXMIBLL R | AORaS M AR EIR L, A Refl
Pl 2R A A 2K A

bl

Start Condition Stop Condition

B 7-4. JRShANfE L& ARE RE X

Copyright © 2025 Texas Instruments Incorporated TR 15 21

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=ZHCSP02B&partnum=TCAL9538
https://www.ti.com.cn/product/cn/tcal9538?qgpn=tcal9538
https://www.ti.com/lit/pdf/SCPS280

TCAL9538

ZHCSP02B - NOVEMBER 2022 - REVISED MAY 2025

I

TeExAS
INSTRUMENTS

www.ti.com.cn

SDA /

X

Data Line |Change
B 7-5. prEr

T

Data Output | | - -
by Transmitter : ><
| - -
NACK
Data Output Sa
by Receiver
ACK
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Start Clock Pulse for
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7.6 TIPS
7.6.1 2 1E 10

K] 7-7 &7~ 1 TCAL9538 ittt

Slave Address RIV

[1]1]1]o]o]ar]ac] |
\_v_/

Fixed Programmable

& 7-7. TCAL9538 Hiht
L 7-2. HhtS%

_ WA — 2C 2 FI b7 it

L L 112 (] )~ 70 ( Fittl )
L H 13 (1) 71 (il )
H L 14 ( Lkl ) . 72 ( Tkl
H H 15 (1t ) « 73 (il )

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 ir sl S F T

RIS 5, SRS 3 2 R ik — N EAETE TCAL9538 i ity il a7 47 25 Hh 1 fir 27719 o IR 71 1A
P S e T 32 S B A B e A7 o (BN i BRPESRAERECE ) o 5 6 A BV RMR YA i 1
[ 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
P2 A7 4 B0A N 00h.

B7 | B6 B5 | B4 | B3 B2 | B1 BO
& 7-8. #EHI AL
£ 7-3. i FEH
SRR MFH N X
B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO (HEX) Fird X Ll
© jo0jo0jojojojofo 00 WA BT X000 00X
°cjojojojojo0ojo]1 01 f i3 RN | 11111111
0 jo0jojojojo 1o 02 Bttt WS AT | 0000 0000
cjojJojo o0 0] 1|1 03 E FERUSAF | 11111111
ojtrjojo0ojo0jojogo 40 WHEABEE O | HIUEATH | 11111111
o tjojojojojot 41 WA 1 | ERUSAFE | 1111111
o |1t jJojojo0ojo | 1]0 42 N 2758 WHUSAF Y | 0000 0000
0 1 0 0 0 0 1 1 43 LR TR RE T AT RS TR B N7 0000 0000
0 1 0 0 0 1 0 0 44 LR NP AT A BB N T 1111 1111
o |t oo o 1] 01 45 T 2 WAUS AT | 1111111
o1t oo o 1] 1]0 46 WU IR A5 25 17 % ] 0000 0000
o1t jJojo 1111 4F WO E A | WEIUS AT | 0000 0000
7.6.3 FiraEm

N 278y (7 A7a 0 ) BLs s N2 S | O He B A7 a4yl 5l B e SO NGS5 o B\ 11 77

o, BARTARNEAEEH. BAME (X) HAMTN 2 HE B E .. EPATEIEIEZ /T, R4E

BIE R A A 7T RIE S NESH , IR 12C 280F8: R U 1) 5 N\ it 11 27 7 A% .
RT-4. FHEBO(FNROFER)

oA -7 -6 -5 -4 -3 -2

BRIAME 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 7-5. T 1 (i O HEAE )

A O-7 0-6 O-5 0-4 0-3 0-2 0O-1 0-0
BRIME 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] 2 . iRz AP RENMIEER (SA” 0 “) , TIAHRN I
F1 5] B A il PE 2 OR B
R T7-6. T 2 (IRERETER)
£ 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

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)
Br c-7 c-6 Cc-5 C-4 c-3 c-2 C-1 c0
BAME 1 1 1 1 1 1 1 1

Bt IR 35 2 A7 S P U] GPIO b It IRE T A GPIO #STT DA /N 25 7 S8 42 L 57
BB AT KO T . 1A, T P7 AR 41 (07 M6 ) Bl , I P6 A 41 (£ 5 i 4)
Pl | M. GPIO (% HiUKEh B F 47 00b = 0.25x JREH3EAF. 01b = 0.5x HEENHRME. 10b = 0.75x UKl
T EL 11b = 1x , LA A IR Al

RT-8. FIER A0 M M (BB REFER)

iz cc3 | cc3 | cc2 | cc2 | cc1 | cc1 | cC-0 | CC-0
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 I GPIO SRS AN BUFIIRE . 125 A7 a8 AL 5| BIEE B v A\ o LN A &L 4
NN 0 I, ABEMRIAN GRS . MR A SRR ES AL 7 A . SR AP s 2
TR A U i 25 A RN (8 B AR AR, P T

KNP AR E N 1, SBUFHM RN T BRE . ARE B — Al N2 A b
IR EN o N i 1 25 745 ((ArA7as O A1) MIAHRIAL b . BRHUa A 1 247 S I8 bR e . (E2 , W R\ 51 IAI7E
I B A A7 s AR (B 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, FIRELZE 0 R, WA S 125 77 48K 2R 0k
SO A T (AR BERL ) o RN O T AF A AT B HGRAEIN | R et N K B, bR
BEER , IF HAAdm D A7 a5 5 4 ARl “17 o B Im D A7 A 5 4 AL — ORI N BEEE 07
LA S OUF A RN DIHORES |, IR R [ LR A IRAS I, A W R RFBOE o a0\ o A7 o A S O e e 17 43
AR ANIRZS AR |, IR i R 7 . W R A AU a5 A7 as MBI IE B AN AR IR R, JF R N ZHEIK R
BIHFURIRE | W

SR AN G| B N A AR RN | D0 DA N B 11 27 A7 2 2 S B 2 i s 2 AR LS. G RN 51 AR
FRBAFE N BN, U MR\ 27 A7 A B 2 S BB A7 I A R T

FT9. B 2 (BMNBEEESR)
] Br \L-7\L-6\L-5\L-4\L-3\L-2\L-1\L-o\
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RT9. FHEB Q2 (BMABESFER) (&)

0 0 0 0 0 0

0 0

BikiE | | | | | | | |

R RE R AE A UV P A BZE A GPIO 51 BB R R R E RS o Bz B E N A 1 W] DLE R B/
Nh RS . Kz B E NE 0 Wi Eh/ N R RS S GPIO SIIfER: . 24 GPIO BLE N Hm , HBHS
bRy IO 0 B e A B N Vv e o 7 5w 3 e VA A N VA N 2 8
R 7-10. FFEE 43 ( Lh/ TR ERRFFEE)
e PE7 | PE6 | PE5 | PE4 | PE3 | PE2 | PE- PE-0
BRI 0 0 0 0 0 0 0 0

R R B A AT RS FO VR P E I g A N 1 B AF 2R L RS B AR GPIO |, PLEAT EfiE R H P g% . BN
WENZHE 12 N% GPIO 51 iEFE—1 100k Q () i B pH s . B E NIZHE 0 2 8i% GPIO 5] ilik#F
—A> 100k Q@ T A PH S . dn BB AR A7 RS 43 25 BRI RRLIAE | B NiZ 22280 GPIO 5 %A 54 .
L7111, F1EH 44 ( ERIThkEFER)
A PUD-7 PUD-6 PUD-5 PUD-4 PUD-3 PUD-2 PUD-1 PUD-0
BoAE 1 1 1 1 1 1 1 1

R B A A A BRI ONIZ AR 1, (R R SR SR ZE T R . W] DUIE IR R B il v B OV IZ A 0 SR
F eI o

SR N B AR, Lo 25 0788 P IR A 1, DU 7 FLAIST 25 o 551 B S e 4 25 4
P EAIRERT BB O, U3 B 2

SR TORAS | I ELPE G TP AT, 365 2 7 SRR B O b T B BT 2 24
CLLE R TR I P TSR B B 1, U 3 AR R b 25

F T12. FFE8% 45 ( DT RIA RS )

VA M-7 M-6 M-5 M-4 M-3 M-2 M-1 M-0
LINAN 1 1 1 1 1 1 1 1

FWCIRS T A a2 — Ry, AT IRBI P, SO, 28 1 R AR RS G R, 24 0 R
/Tiﬁu)\'?IEiDTEEPLﬁ/)? 24 P AT A A TR RN R B Y 1 ( CBRR ) I, R eIRES AR IR B2 4 0.

713, F5778% 46 ( PHOREEFER)

£ S-7 S-6 S-5 S-4 s-3 s-2 S-1 S-0
BRI 0 0 0 0 0 0 0 0

s VG B AT A7 2y I B IR B TR 1/O 2. i28E 0 2% 1/O e B N4 ( Q1 A1 Q2 b FiEaIRAs | i
ZHE 7-2) . 21K /0 BENTR (Q1 #1254 , Q2 & FiEsIRE ) |, B 272 fE i B 7717 4%
(03) ¥gui 5| B B oNHHE 2 00, STZ A7 8% (4F) AT 9mfe
R 714, FEH F (AHIROREFFRE)
A e ODEN-0
BRAE 0 0 0

7.6.4 HLEHS
et % 5 TCAL9538 2 [a il i B N A3 B iy 2 A8 e k4l
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7.6.41 BN

AL IR SR HUIE IR B A AL (LSB) B ONIZHE 0, KefiitL i 2= TCAL9S38 (1S &1 7-7 UL T i ds 13k
ik o fr T AENIE 2 JRRIE |, IR E IS A AR & T R R . — IS N P R IR
KB A R o

SCL 1\ 23\ /4 5\ J6\ 7\ /8\ J9 ce e |
Target Address I Command Byte I Data to Port 0 I Data to Port 1 |
/ \ L] L] L] L] L] L] L] / L] L] L] T L] L] L] \ | / L] L] T L] L] L] L] \ I
spa [s[1]1]1]o]o]atfaz]o[la[0 0 0 0 0 0o 1 oflaor Data 0 0.0/l 1.7 Data 1 10[p [ P|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1
I & K 7
Start Condition RW|AcknowIedge |Acknowledge |Acknow|edge Stop
From Target From Target From Target Condition

I

n

X |
I

Write to Port

I
I
T
I
Data Out from Port 0 I
I
I
I
I

l
t,,v+| |+
Data Out from Port 1 | Data Valid *‘
I b
& 7-9. 5\ Z i O F 74
scL 1234\ 5\ e\ 78y oL/ 1\ 2\ /3 4\ /5 Je\J7\J8Lyo\J1\ 2\ J3\ J4 L7812 /3 J4LJ5S e e o
Target Address I Command Byte I Data to Register I Data to Register
/ |4 | / |/
T T T T T T T 1 T T T T T T T T 1 T T T T
spa[s|1]1][1]ofo[a]acfo]iafo 0 0 0 0 1 1 ofa|mss Data 0 LS| A [usB Data tse{a|p|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L x =
Start Condition RW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop
From Target From Target From Target Condition

& 7-10. EABBEFHF4

7.6.4.2 X

R A T Ye ik TCAL9S38 Hullk , JFK LSB W E NiZ4E 0 (S 7-7 AR S L ) o fd5
FEMILZ JR RIS, BOE T B RS AR A A

HAafe ACK I Bk p ) LTI A BIFF 288 o — RSB Bl i Bt 5 1 e e IR 1, (EaRcds — 4
FHE , SRS B

Data From Lower

Acknowledge Acknowledge Acknowledge or Upper Byte  pcknowledge
Target Address From Target From Target Target Address From Target of Register  Erom Controller
/ T T T 1 T T T 1 T T 1 T T T *
ata
[s{1]1] 1] o] o]atfacfo]a] commandByte ~ [A]|s[1][1]1]ofo]at]acf[1]a[msB Dat Lse|A |e
1 1 1 1 1 1 1 1 1 1 1 1 1 1
h A
i —_ [4—— First Byte ———p|
RW At this moment, controller transmitter RIW
becomes controller receiver, and

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

v

T T 1

Data IISB NA| P|
A +

4— Last Byte ——P Stop

T 1
e o o|MSB
1

Condition
B 7-11. \&F 7748
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SCL 12\ 34\ /5 J6\ U7 R oo

Data From Port ‘

Target Address } Data From Port }
spa [s|1]1]1|ofofatfao]1 || | = paar, . [A] = = pataa [NA] P|
T |
Start RW ﬁ ACK From ﬁ ACK From NACK From' ' Stop
Condition ‘ Target ‘ Controller Controller Condition
Read From
Port \r\ {_\ r\_
| | |
Data Int
a aPr:) rt: :\/( ; ‘ Data ZX Data 3 ‘ } Data 4 X } Data 5§
‘ tph ﬂ —> tps N
\ \
‘ ‘ ‘ | INTis cleared
‘ ‘ ‘ by Read from Port
INT ‘ I ‘ ﬁ % | I—FI Stop not needed

to clear INT

|l
tiv"l ‘L— tll’"‘ \‘*
A, FTRLE I L A R B AR . RAEIXFI SR | HHITE BORT RLE I B B A (R ) o AU Z AT A T DR E

ij 00 ( I A\ i Dﬁ‘ﬁ% ) o
B. XikEIAE RS, EHEE , LAAWIIR H AR AR A P o S br A 18 B AR bR (S RE 711 .

B 7-12. SR b A 77 4%
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8 N L

&iE

PAN SR 2> B AE EAE T T o, T AE ORI HER A e 8tk . T B2 7 B AR S E & oo
FEIEHTHNM . 25 MR B SEIL, A R STIRE .

8.1 MNAER

FEN A, TCAL9538 S HE N HARERR] 12C 338 (AbHRES ) ; 12C MR RE A S AR 80 1 HoAth H AR A4
TCAL9538 fir T-it il # I AR AL B, FEf i o 5 2 AL sz 9 GPIO.

8.2 RN A
Je&7r 7 AT LA ] TCAL9538 R H] .

Vee

100 kQ
Vee (x3)
spA |« »| spa PO Subsystem 1
(e.g., temperature sensor)
Master o
»1 SCL S
Controller P1 ¢ y INT
INT|-¢ 3 INT
o 3 P2 [
RESET »| RESET [ F—
7
P3
GND
TCALOSS |, (o, sounten
Pa [ 9
10 ©
P5 [4] A
P6 |11 > \f Controlled De\_/ice
2 Al ENABLH (e.g., CBT device)
P7 |12
" A0 BL
GsND ALARM
RS Subsystem 3
= (e.g., alarm system)
H
A~ Vee
A XETATRE], dREHELEC E Y 1110000.
B. PO. P21 P3 & Mt
C. P1. P4 fil P5 it & NN
D. WRVESIMIA (7L P awa b ) W BE . WA RGNS A ik RS, WA RS . fth (£ P smad ) AT B
FH2% o
] 8-1. JBY S A [ 2
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8.2.1 i/ ER
x 8-1. Wit
B+ BUE
IR (Vo) 1.8V

I ERAUEM P SO T (loL) 25mA

B BRAUEE | P ¥ OB (lop) 10mA

12C s 2kmtsd (SCL) ¥R 1MHz

8.2.2 iR

Ny SCL A SDA L FEIE X411 LA sBLEE Rp , JF4 8 12C Sk LA BRI A . B/h B HIBR Voo
VoL (max) A loL HIBREL :

Vee — Vol
RpGnin) =~ 1)

B BB HL PR B R BT TE] & (5F T fgoL = 1MHz fPGER I s i 17, 1% (88 120ns ) AU ZE 2 Cy 1
PR

tr
Rp(max) = 58273 %03 )

X T AR R B RIS AT | 12C B R K SRR ARSI IE 400pF | % T PR U s, AR
550pF. mliEdHs TCAL9538 HHI%s ( SCL A C;, SDA N Cio ) « HLNELMMLRI LA | DL S R FHAB H bR
IR, A5

8.2.2.1 34 I/O ¥ LED I 58 AR/ Icc

Wk 8-2 iz, 24 110 H T4 LED i, 1/O @@ — A AR ERS] Voc. X TECE NN P im0, R
WHREBEE V), BEKT Vo it hn. LED /& 8% , BABREEE Vo, 2 P um DOl E N AR LED K , HP
Ui AR RIHLURCRE S5 T Ve - Vo

XF IR AN 2 P g G E R DL ML FRTE FEIN , F24 LED 1Y P R0 S A AT0K T B T
#ORE 11O V) IRAFIESE TEGS T Voo , 24 P 3 HEC BV A JF H LED S8R, AT LAR; (8o ) e 5 B T A

Vee

LED 100 kQ
Vce N

LEDx

E 8-2. 5 LED FH-Ek ¥/ FHAE FL R 28
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1.8V 33V
Vee LED
N
LEDx

&l 8-3. B Rt i B2

8.2.3 W ¢
25
—— Standard-mode
\ —— Fast-mode
20 \\ —— Fast-mode plus
g 15 \
\
& 10 N,
5 I
~ .
0 .
0 50 100 150 200 250 300 350 400 450
Cp pF)
PRt fscL = 100kHz t,=1us
Pog A fscL = 400kHz t, = 300ns
PR fscL = TMHz t, = 120ns
& 8-4. BR BRI (Rp(max) 5 HELHA (Cp) RIFIKR
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8.3 HLYFAH AN
8.3.1 _LFHAEMER

R AT BRI | AT R AL ThRER TCAL9538 E A NERUVIRAS . LR E A ZR ML T I
A BEs R . JaFEN B R BN, kAR L.

8-5 Mk 8-6 for | PIAPRALH L HIE LT,

I
Ramp-Down |

; Y } Time
| | Time to Re-Ramp
«+—Vec RT— +«— Ve FT—> <«—— Ve RT—>
K 8-5. % V (&% 0.2V EL OV LT , RSERIF
Vee
A | | | |
‘ Ramp-Down ‘ ‘ Ramp-Up ‘
: :<7Vcc;rRR7VPOR50—>: :
| Vindrops below POR levels ™\ ‘ | |
| | | |
f f ; } Time
| | Time to Re-Ramp | |
w— Vec FT—> ¢—— Vee RT—>
& 8-6. % V EZ=/LT POR R , RABEEHAI
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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
TCAL9538PWR.B Active Production TSSOP (PW) | 16 3000 | LARGE T&R - 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.

@ Mmaterial 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 TI RoHS Statement for additional information and value definition.

@ | ead 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. 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.

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

I3 TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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)
TCAL9538DTUR X2QFN DTU 16 3000 180.0 9.5 175 | 175 | 05 4.0 8.0 Q1
TCAL9538PWR TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TCAL9538RSVR UQFN RSV 16 3000 178.0 13.5 2.1 29 0.75 4.0 12.0 Q1
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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)

TCAL9538DTUR X2QFN DTU 16 3000 189.0 185.0 36.0
TCAL9538PWR TSSOP PW 16 3000 353.0 353.0 32.0
TCAL9538RSVR UQFN RSV 16 3000 189.0 185.0 36.0
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GENERIC PACKAGE VIEW
RSV 16 UQFN - 0.55 mm max height

1.8 x 2.6, 0.4 mm pitch ULTRA THIN QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

- _
= 2

4231225/A
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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.

INSTRUMENTS
www.ti.com



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

4220314/C 02/2020

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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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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/B 12/2023

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/B 12/2023

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

DTUOO16A - 0.4 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
PINAL— [
INDEX AREA
1.65
1.55
e L
SEATING PLANE
0.4
03

0.22
0.12

le— (0.115) TYP
W r (0.115) TYP

[J16X 052 —»] ¢
I

|

|

[t

[+
1 2 3 4 TYP
0.4]TyP
[1.2]

0.1) —

(0.25)

4228238/B 03/2022

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

ri (1) TYP —————

i( e ﬂ ‘ (RO.05) TYP

11 ‘2 ‘ 3 4
|

631 O
1A |
©04)TYP | |
L ‘

G 00 0

w2)TYP —— lfff,i,i,jg\’”\"

=

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:50X

0.0325 MAX 0.0325 MIN METAL UNDER
SOLDER MASK
/ B\EXPOSED

SOLDER MASK METAL EXPOSED
OPENING METAL
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4228238/B 03/2022

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

4228238/B 03/2022

NOTES: (continued)

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