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6.5 S 4F: (continued)
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TARMR 1.32v 2
(400kHz) — BV 7 24
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Ta=125°C 132V 2 M
SDA , RESET = V¢ , P #11 3.6V 4
ADDR = V¢ 5 GND 27V 24 uA
/O =\ | fscL = 1MHz , -40°C |1.95v 18
<Tp < 85°C
- — Tt 1.32V 12
& (1MHz) " 3.6V 42
SDA , RESET = V¢, P i,
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O =i\ | fseL = IMHz , 85°C < [1.95V 2 "
— 4ore
Ta < 125°C 1.32V 16
SCL , SDA , RESET = V¢, P i 3.6V ! 3
M, ADDR = V¢ 8 GND , 2.1V 08 20 uA
IO =HiN ,lo=0, fscL =0kHz , |1.95V 06 1.6
-40° < °
. 40°C < Ta = 85°C 132v 06 14
FPLBR _ Y 14
SCL , SDA , RESET = V. P i
M, ADDR = V¢ 5 GND | 2.7V 10 A
VO =#iN , lo=0, fsc=OkHz , [1.95v g
. T ore
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Rpd(nty | P98 T 4z HLEH
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N SDA Vio = Vg Bt GND 1.08V % 3.6V 8
Co  |Hin-Hhal s ~ P
P ¥ 1 V|o = VCC ﬁ GND 1.08V % 3.6V 6 8.5
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6.6 Ff FFER
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| BRI P 35 1 108k
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6.7 I2C K £REYFER (continued)
TE AR KSR AE T 1 AR Y ] AR ( BRAES AU )

B®/AME BAE|  Hfr
fsal 12C IHph i 0 100| kHz
tsch 12C B e ey el P ] 4 s
tsol 12C i 4 FL ST B ] 47 us
tsp 12C 2Rt ] 50 ns
tsas 12C AT Hidn 15 B B 1) 250 ns
tsan 12C AT HHR PR R 1) 0 ns
ticr 12C $ N\ - FHif 1] 1000 ns
tict 12C #i N B[] 300 ns
toct 12C %t T BRsF ] 10pF Z 400pF #14k 300 ns
tour {5 IR B2 I/ ¥ 12C K2R 25 IR ) 47 us
tsts I°C Eshsk B E s &R E 47 us
tsth 12C J& 3Bl 5 8 3 S AR RF 4 us
tsps 12C 7 14 E 4 s
tvd(data) R 1) iCﬁL;E L 5 SDA i 3.45 us

M SCL 1L #1°F-F| SDA
tyd(ack) ACK Z A 1A S AR B 17 () T 3.45 us
ACK 155
Co 12C B3 400 pF
12C B2k - BB
fsal 12C AT 0 400| kHz
tsch 12C i e sy HL SB[ 0.6 us
tscl 12C i I {EG FiL T ) 1.3 us
tsp 12C 2R Wit ] 50 ns
tsas 12C B 47 H5cHis 15 B I 1) 100 ns
tsan 12C AT Hd fR R 1) 0 ns
tier 12C %\ _E TV i) 20 300 ns
tics 12C i\ B ) 20 % (V¢e/5.5V) 300 ns
tocr 12C % thy T s ] 10pF % 400pF &£k 20 x (Vcc/5.5V) 300 ns
tour {Z IR Eh 2 B[ 12C 4225 A TA] 1.3 us
tsts 12C JAZhs A JR B A e 1 0.6 ps
tsth 12C J 3hmk 52 I8 sh 4 1F (R 0.6 us
tsps 12C =1k & 1 B 0.6 us
Goata) | HCHARIN o Tl oA i 09| s
M SCL fiHiF 51 SDA
tyaack) ACK 4[4 3B et 18] (FH ) AR 0.9 us
ACK 155
Cp 12C ML Am M nE 400 pF
12C B4k - fRiEE +
fsal 12C AT 0 1000| kHz
tsen 12C Hif e LT ) 0.26 us
tsal 12C A FL P B ] 0.5 us
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6.7 I2C K £REYFER (continued)
TE AR KSR AE T 1 AR Y ] AR ( BRAES AU )

BRAME BAE|  HAr
tsp 12C 2Rl ] 50 ns
tsas 12C =47 H0HE 1 B I ) 50 ns
tsan 12C B AT 4 (AR I [7) 0 ns
ticr 12C N\ LTI i) 120 ns
tics 12C N B i) 20 x (V¢o/5.5V) 120 ns
tocr 12C % thy T i ] 10pF % 550pF &£k 20 x (V¢c/5.5V) 120 ns
tour 1S IR B 2 B[ 12C 42825 R ] 0.5 us
tsts 12C J& Zhsk E 5 8 s s v E 0.26 us
tstn 12C J& 3k & 5 8 B 4 1 R 0.26 us
tsps 12C {5 14 B 0.26 us
Goata) | T HCHARIN o LT SDA f 045 s

M SCL ficH3~F %] SDA
o) |ACK K PFHIH 2K s i 7] () RHCT 045 us
ACK 55
Cp 1PC Bt ik 550|  pF
6.8 JF it
TE ORI KSR T I TAR IR SE N AR ( BRAES AU )

e 2l M (A ) Z () BME  HBAME  BRE| B
tiy HR T A0 (] P i1l INT 1 us
tir FR B A2 67 ZE R ) ] SCL INT 1 us
tov i o HSHE A R 1] SCL P 30 400 ns
tos o NS0 1 [ P i 1 SCL 0 ns
ton N B DR ARe ] 1] P 35 1 SCL 300 ns
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6.9 HLAIRE:
Ta=25°C (AR A3 )

30 60
— Vge =36V 55— Vec =36V
— Vec =33V — Vec =33V
25 — Vee =25V 50 | — Ve =25V
2; — Ve =18V &; 45— Vee =1.8V
= — Ve =12V = — Ve =1.2V
£ 20| — vis =1.08V P 5 ‘;g — Vco =1.08V
8 15 // 8 30 |
> >
S -/-—"_/ S 25
Q o
=1 —T | L =1
10 i @ 20 — |
3 — 1 815 —
L
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)
Bl 6-1. HIE R SEE KRR - FM X K 6-2. HIF R SEE KRR - FM+ B
10 41
— Vge =36V —— 125°C
9 — vee =33V 37| — 85°C
8|l Ve =25V s — 25°C
< — Vge =18V z 33| — oc
= 7] — Ve =12V = 2
5 4 — Vee =1.08V / ] °
3 & 3% -
> = -~
s / g 2 ==
=] =3 "
%} n 17 ~
L3 ! 7l
- 2 | / <13
1 L= // 9 =
L —— —
0 5
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) Vee - Supply Voltage (V)
& 6-3. Rril VR R S IR IR &l 6-4. HEYR I 5 IR ERIRR - FM #x
41 45
—— 125°C — 125°C T
37| — 85°C 40 | — 85°C
|25 — 25°C |
< 33| — _40°C z 35| — -40°C
= 29 E 30 /
o € /
= g /
32 ~a £ 25 ///
> =
§ 21 '/ _E 20
@ ~ D15
i = 3 Y/
L 13 10
9 — 5
5 0
1 1.4 1.8 22 2.6 3 34 36 0 0.1 0.2 0.3 0.4 0.5 0.6
Ve - Supply Voltage (V) VoL - Output Low Voltage (V)
& 6-5. BIRFLI S VR LRI R - FM+ 3 & 6-6. 1/0 E Vi SR ERIRR |, Ve =1.08V
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6.9 HLAVEHE: (continued)
Ta=25°C (BRAERA UM )

70 — 200
— 125°C — 125°C
60| — 85°C — | 180] — gs°C L
— 25°C | —T 160| — 25°C
— | — Zccc ] =z — -40°C L1
< 50 Ve < 140 —
= / £ 120 —
2 40 2 //
3 / 3 100 =
% 30 £ 80
i 7 2 Z
2 20 ', 60
[e] [e]
iy w2
10 20 4/
7
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
VoL - Output Low Voltage (V) VoL - Output Low Voltage (V)
A 6-7. 110 EHAGHRMRHEMNRR , Voc=1.2V K 6-8. 110 EHR SHHRHEMRER , Voc = 1.8V
275 325
— 125°C 300 | — 125°C
250 g50c o7s| — 85°C
225 — 25°C — 25°C
— — 40° — 250 | — -40°
Z 200 40°C z 40°C
£ £ 225 =
= 175 =
2 150 — 2 ?(7)2 =
S 125 1 S 450 ==
X X
= =
@ 100 Zoo o 125 —
e = 5 ;
50 / 50 ,/y
25|42 oL
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) VoL - Output Low Voltage (V)
 6-9. /0 ¥R GHHURBEMRR , Ve = 2.5V 6-10. /O ¥ B GHHUR B EMIRR |, Ve = 3.3V
325 90
300 | — 125°C — Ve =12V, loL=10mA
275 — 85°C __ 80— Vcc =33V, loL=10mA
— 25°C S — Ve =1.2V,IoL=1mA
2 20| — -40°C E 70— vie =33V, o= 1mA
£ 225 2 60
— = —
B 2% | 2 50 —T
£ 175 > —
O 5} | ——]
x 150 = 40
&% 125 3
100 3% ——
3 Ppr4 ; | 1T
= 75 >~ = 20 —
O
50 o= >
25 ~
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 40 25 10 5 20 35 50 65 80 95 110 125
VoL - Output Low Voltage (V) Temperature (°C)
&l 6-11. 1/0 EHRESHHLHEERRR , Vec = 3.6V Bl 6-12. 10 [ ESRERRFR
12 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TCAL9539-Q1
English Data Sheet: SCPS285


https://www.ti.com.cn/product/cn/tcal9539-q1?qgpn=tcal9539-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR72
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR72A&partnum=TCAL9539-Q1
https://www.ti.com.cn/product/cn/tcal9539-q1?qgpn=tcal9539-q1
https://www.ti.com/lit/pdf/SCPS285

13 TEXAS
INSTRUMENTS
www.ti.com.cn

TCAL9539-Q1
ZHCSR72A - NOVEMBER 2022 - REVISED AUGUST 2023

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

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

0.14
— Vce =1.2V, Isource =-10 mA
0.12 — Vcc = 3.3V, |SOURCE =-10 mA
— Vgc = 1.2V, Isource = -1 mA
01 —— V¢c = 3.3V, Isource =-1 mA
s
z 0.08
> [
' —
o 0.06
O
>
0.04 —]
| T
0.02
0

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

B 6-19. I/0 Wk Sl E MR R
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7 ZHNERFR
Vee
R|_ =1 kQ
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 7-1. 12C 2 O 5 38 v B R | TR Y
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R, =4.7kQ

INT

DUT

CL = 100 pF

I (see Note A)

INTERRUPT LOAD CONFIGURATION

ACK
From Target
Start s B ACK
Condition - = From Target
RIW (One Data Byte)
Target Address From Port Data From Port

LT Lo ol Al T T owei T T 1A T T Joker T [7]7]

\
|
Data 1 X J Data 2
T
\

scL —— 07 XVece
———= 0.3 XVc
N e U 0.7 XV,
INT ce
——— 0.3 XV¢¢
View A-A View B-B
A, C BFEHRLAIJC HL A
B. FrAMAIHESE UL RER R A S . PRR < 10MHz , Zo = 50Q , t,/t; < 30ns.
C. JFFIERTESEMBILARE T I 44
B 7-2. F b A7 R AL R R P R R
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Pn 500 Q
DUT I ® 2 xVcc
CL =50 pF
I (see Note A) s00Q
P-PORT LOAD CONFIGURATION
—— 0.7 XV¢e
ScL PO A P3
| —— 0.3xV¢c

I
I
I
SPA _\ /\ |
I
tov
| | (see Note B)
P l k\
v Last Stable Bit

Unstable
Data

WRITE MODE (R/W = 0)

SCL

— t,;, —»
tos— — I

—_—f 0'7XVCC
Pn K
— N 0-3XVCC

READ MODE (R/W = 1)

A, C_ O4FHE LMK A HIA .
B. to MIMIETEREN 0.7 x SCL L1 Ve I 50% 1) 1/0 (Pn) #irth .«
C. A B DU FHER R AR tE - PRR < 10MHz , Zo = 50Q , t/t < 30ns.
D. MNERLEsH P R—A , BRI ER R,
E. JFEFTA SECRBIRERIE R T A 84 4F .
& 7-3. P i 0 R B BRI
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Vee

R_=1kQ
DUT

500 Q

SDA

CL =50 pF
(see Note A)

SDA LOAD CONFIGURATION

Start

SCL \

(see Note A)

Pn
DUT l CL =50 pF

® 2xV¢c

500 Q

P-PORT LOAD CONFIGURATION

/ ACK or Read Cycle

)
SDA S J
N ———

——————— «/——- 0.3 Ve

| ) |
| |[&——»— 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»

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

TCAL9539-Q1 7N iZHH 8 Ml a7 A 2SdHik , /A PR E 1/O uh ke . 72 L EN G |, /O #ild & i
Ao B | RGixHgen] LLE S 5 NEL B A7 255 110 Fl B i Nl BN N 5% H 0 H s #5047 76 A0
R N ity 1 B o 1 2 A7 g v o 0 NI 1 25 A7 25 AOAS P T R AR 1 S B Z A s i 4. T A7 2840 v] B R G4
PEEREL . AN, TCAL9539-Q1 it B A5 & 11 H T 1958 1/0 I I IEEE /0 ThRs . B 110 FrtE %517 2 045 7] 4w F2
W OKEN SR . T gmAE ER A R R E RS . ATBUERIN . TT RGP . TR DIRAS SRS |, DAL G FE TR B
B o IXUERD B P A7 A I 3G R E I SV PRI RE . SR EMI TSR EE 170,

2 2 (1 FoAth D B AL IR A 24 M N I DA RS I | #4378 INT 31 EA b . it 7] RESET 51 i A% 2 5
B, RIEBEEEN S, BB IEAN S S B LB AT , AT LS 2 F E B A EAIRES .

AT AR A 5 HO0E B i 1 5 A7 AR A A, TCAL9539-Q1 Tk o i (INT) % S H0saE |, T
ARG R BRI CRESC K. INT 51 A DUE R R AL FE 28 /iR Wi N . 8 I 7E X 45 20 8% b R % — N k(S
B, A TE A A SR AE /O S L E R M ANEE | oL AUE 12C B TIERS . B, %8 e
AR N TR 5 B bRas o

16 KA B A A IEMRERVERT | RS H 25 0] LLEE/E RESET S\ 51 A F W S K7 | sl i a3 £
Ve 51 SEGEHE N (POR) KREE 3. EE ST AaE THRIMRE , 941 12C /ISMBus REHL.
RESET IJHEAT POR 25k A= A0 F 1) B B /414610 , 1B RESET ZhAE T 75 5 M 28 B Y5 BV vl s L B4
PEANEELES B ( AO A A1) o] I T Zm AR A AR [ 52 1 12C sk |, 3 RFZA2EILZEF A 12C K 4ka SMBus.

8.2 ThRETTHE R

INT - Interrupt Logic ]
A0
A1
l f> P00-PO7
SCL T
Input 12C Bus Shift 16 Bits /0
. N Filter Control Register Port
SDA < P10-P17
4 4
Write Pulse
RESET Read Pulse
v, Power-On
ce Reset

GND —4D

A A IO fER AN B E R .

K 8-1. ZHEKE ( IEZE )
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Datafrom — Output Port
Shift Register  Configuration Register Data
Register Vee
Data from ___| D Q ,_D‘)ﬁ:ﬂm
Shift Register Lo
FF
Write

Conﬁgu? t::24 ck _Qf— 1P Q P00 to PO7
u

FF a2 ESD P10 to P17

Write Puse——— 1 CK ZS girg(tjzotlon

Output Port
Register

GND

D Q \ Input Port
,) ) [ Register Data
FF
Read Pul v CK
cC 1 Interrupt —_
:ﬁ Input Port i)D Maskp H— toINT
Register
Pull-Up/Pull-Down 100 kO
Control
— |
D Q
Input Latch

Register % Latch
Data from
Shift Register D Q Read Puls EN

FF Input Port
Write Input N . Latch
Latch Puss— O Polary Inversion
Data from D Q
Shift Register
FF
Write Polarity
Pulse K
A, EHECEAIR , BT a7 a9 BRI
&l 8-2. P00 £ P17 [fai4k H K

8.3 i BA
8.3.11/0 %[

4 1/0 FLE VAR, FET Q1 M1 Q2 & Tk MRS (165 FK 8-2) , WmiGleE — A btA . A i s P
Thm Ele T HRERE , R&OREN 3.6V,

iR /O BEE N, WPRE A Q1 80 Q2 , FAE ok T4 i I AF A @ PR . EIRXAELLT |, 1/O 5IEIAT L Y&
5%, GND Z [AfFfEMRBE TR AR . EWORIERZAT | FEINE L /O 5] R A0 ri s AN B 3 75 Pl A

8.3.2 W] A%y IXEh T

it} X ) i P By A7 A% SCHF T R ] GPIO BSRBh L. B> GPIO #w] DLk A7 e & 9 DU AN 7T B A4 i LT 22
—o JHIEXEX LA IEAT AR, H AT AR RS /O SR AL S X “ TR MR . &l 8-3 JEa 1 AT A kit
M. FEERAT NI B WA 4%t i 1 0 R R AL ) A A AR R . LR R A A AR 01b
i, RAEWATFIRETHSRE , IR RIS RE MK T 50%.
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i

PMOS_ENO

<
Q
[¢]

i

PMOS_EN1

Current Control — PMOS_EN[3:0]

Register

Decoder

L NMOS_EN[3:0]

|
I
Ti]

PMOS_EN2

Configuration
Register

Tl

PMOS_EN3

P00 to PO7
P10 to P17

Output Port
Register

L

[

Jeyi
I

NMOS_EN3

NMOS_EN2 —

|

NMOS_EN1

!

NMOS_ENO

] 8-3. a4k ey H 2%

TFRARGME A |, FTRER PR CAIRINENRE V) ML DI, A — DI , S o 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 -

8.3.3 Pl (INT)

IR AR AR A PR, RSN S R N AT AT L T BT B S AR i T . 2R i A b, S5, INT {5
SRR i R R SR A6 B B B A e T R S SR R I, B RSB R B R R AL RAR
FERBUR AT SCLE S ETHEZ JEHIRIIN (ACK) fizkb. 75 ACK I g ik ah 1) A AL i kAT 7 &AL, DRk
FEZIKP A R A M T AT B Bk (BERERL ) o EALE |, /O MR SO 2 B I F ARy INT K.

X — A SR REAT B B E AN R W LB, O ELEC B v B 5 AN 2 S E0h . fF 11O M BE SO
NI, R S| IR 5 NI L 27 A7 2 B ANILIE , PR S By i

INT i B TR, R FE W ae |, T E R B 383 Voo , BT RES B2,
8.3.4 £/ (RESET)

AL S RESET A\ LKA RS , FIRRFF Voo HIEERL T/EHF. ¥ RESET 5| HRRFEMRHE T ZE D ty ,
Al SEE B AL . TCAL9539-Q1 % 7723 A1 12C/SMBus IRZEHLE RESET MK H P (0) N BN HERUCIRAS . X4
RESET JymiisF (1) I, o] A SRR Elm o 425 1) 28 5 2k P st I (%) 1/O i oF o QSRR A FH A BO%EHE | %5\ T 2% —
A EF AR ER S Voc. 24 RESET #E U |, 288 B A i [ 25 f7-4s LA B GPIO 5| IR ES .

8.3.5 MR

AL 12C Ak R S A A SRR T SRR Z A A B A R VOIRES . B (R T
ST | 12C B LA IEH TAE | I BARMT 8 S A Htt i 42

BAFR AL HE SO P ER

1. 1PC B HI 8 K% AN E s %A
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2. (LB R R ST 12C AL “0000 00007 , Jtrh RAW firik B 0. K%M 4% 0x00.

3. FERTICHIEH IDRER B IF AP ACK. W RIW (LB F 1 () , B4 NACK.

4. S RMAAEIIR | BB OURE ST 0x06 1 1 T IVEE. W R RAE G , AR &
WASRAL L. ARRIEHEIRRIL 1 S WA REIAE ST | BB A0S 20 1°C A  KILEE
.

5. R 1 IER (0X06) I , BB RIE— MEILA KGRI AE A5, SEH R LI RN | I
HARHATE L

WONSE R LI IRE | B OERAT S, K SR A1 B MST  BRA S

8.4 B IhEEAE
8.41 LB

BT (M OV) JEINE] Voo I, WES BB E 2% TCAL9539-Q1 R4/ AR , HEIMIFIAF] Vpor. i
W, B SR , 3 H TCAL9539-Q1 A 745 Al 12C/SMBus IR SHIWILE RER IR . 25, L2 Vee
[ Z2A%T Vpore , FVK & 3 T4 H T PA5E A H YR S A7 .

8.5 iz
8.5.112C #0

XJe) 12C 2k B HR AT (SCL) AN ERATHUE (SDA) LR p . iEF BB R4 M m) | ISk Atmid b
R FIE IR, R S BLAE T AMOREN |, 4688 sh 8k L4 .

2 SCL N N BT, 2 88 & 3% 8 sh 214 ( SDA f N/ 1l s H 7 B B P 3 e ) 8 3h 5% 85 1E 1 12C
W (SR 8-4) . ERIZBENIFMNZ)G , R RIEMSEHIE T, BRI B A AL (MSB) , CAFEUE J7 1
fir (RI W),

PR ROt 7T 5, ZA LA (ACK) M., 78 ACK FH i 8 ik v f e v P 3 1E] , SDA S\ /i H AR He
Vo BAREHE RIS AN AR LE JS B 5% A AT 1 SR 2 TR B

1E 12C 2k b, FERRASIHpl kol A IR0 OO A& B — AN S 6 . 7ERS B R (R i Bk ok 0 1R) , SDA £k b i Hs 6 Zi AR B
SE , UM B2k E ARt Sl R il & ( THhEd=Ik ) (125K 8-5) .

FE B 2 ROAAFE 156, B4 SCL Ny mr HSFES , SDA i N/t B FEF B i P4 (161K 8-4 )

FETFUR A IR SR AF 2 18], AT DORHAE R B A Bl 3 WORA S BRS84S 8 A R BR— > ACK £, &
AR LSRRI SDA 2k, HUas 4 e AiE ACK 7. MR BN B 8s fH 0 AE ACK I Bl ik b $9118] T 42 SDA £k
XFE, £ ACK ARSI A U1 K vt kb 391 8], SDA ke e AR (1S 1E 8-6 ) o 4 H AR FHHb i
B LA BTG AR ACK. 8L | 42 25 06 ZU7E I H A5 ROE BRI RIS 715 Z S5 2R R — A
ACK. A2 /2 B B AN ORIFIN (7] 4 RE IE F 1847 .

Pl s B Al A H R AR AR I Bl a1 R AT RN (NACK) | SR H AR RS 4 AR B 45K
fE5 . XA R SR IR B SDA LRI E T OREIN . AEXAMEOLT |, RIE BB IUR BOIREL | 4 e
il o) A A L 26 A

SDA

P
| - |
Start Condition Stop Condition
& 8-4. Ja A k& E X
22 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TCAL9539-Q1
English Data Sheet: SCPS285


https://www.ti.com.cn/product/cn/tcal9539-q1?qgpn=tcal9539-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR72
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR72A&partnum=TCAL9539-Q1
https://www.ti.com.cn/product/cn/tcal9539-q1?qgpn=tcal9539-q1
https://www.ti.com/lit/pdf/SCPS285

13 TEXAS
INSTRUMENTS TCAL9539-Q1

www.ti.com.cn ZHCSR72A - NOVEMBER 2022 - REVISED AUGUST 2023

sbpA  / X N\

SCL

Data Line |Change

B 8-5. hrtkr
T
Data Output | | - -
by Transmitter : / ><
| - -
NACK
Data Output Sa

by Receiver -

ACK

SCL From
Controller 1 2 8 9
: r

Start Clock Pulse for
Condition Acknowledgment
/& 8-6. I2C H4k L HIHIA
R8-1.EOEX
fir
FI
7 (MSB) 6 5 4 3 2 1 0 (LSB)
Bl 12C Huhik [CL H H L [CL A1 A0 RI'W
P07 P06 P05 P04 P03 P02 PO1 POO
110 K B4
P17 P16 P15 P14 P13 P12 P11 P10
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8.6 T IrAsELy
8.6.1 22{fHhiit

TCAL9539-Q1 btk 8-7 th .

Target Address RW

[1]1]1]o]1]a1]ac] |
 S——; ——;

Fixed Programmable

& 8-7. TCAL9539-Q1 Hiht
% 8-2. Mt &%

_ A - PG 4% bt
0 | 16 (1R ) - 74 ( [ )
HT | fT 17 (L)~ 75 ( [
T | L 18 (1R ) - 76 ([ )
B L H 119 (Fatfl ) o 77 (oS )

HAR AL R f 5 — B g ST EEHAT HRAE (BEIEEN ) o (1) PR |, K (0) S Ak,
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8.6.2 & FF Al ap & 1

FRDNT M 5 5, S 58 2 R i — MEREAE TCALO539-Q1 r fiys i) 25 77 4% vl i & 715 . LB -
BB S T 250 A 25472 (BN S BME RS ELE ) . 56 6 5 & 7 IR = t%?
TRIEAFIYRIIGE (HEE 10 ) o QUES AMEHII AR & 577 .

FOEF G, BT A AT SR AR SR T ), ERAARTH . R B SRR AR R AL
P 27 A7 4% BA Y 00h.

B7 |B6 | B5| B4| B3| B2| B1| BO

& 8-8. =M B AL

% 8-3. AT
5
B7 | B6 | B5 Eji%ﬁiiﬁ B2 | B1 | BO ﬁiﬁg;ﬁ i L LragtiE
0 0 0 0 0 0 0 0 00 HINIRE 0 BEE T XXXX XXXX
0 0 0 0 0 0 0 1 01 PN N EdE T XXXX XXXX
0 0 0 0 0 0 1 0 02 e 0 BB N F 1111 1111
0 0 0 0 0 0 1 1 03 o 3 11 1 ELVCINES) 1111 1111
0 0 0 0 0 1 0 0 04 etk )% 0 BHUEANFY | 0000 0000
0 0 0 0 0 1 0 1 05 btk I 1 BEUE ST | 0000 0000
0 0 0 0 0 1 1 0 06 B 0 BB NTFTS 1111 1111
0 0 0 0 0 1 1 1 07 1 SN ) 1111 1111
0 1 0 0 0 0 0 0 40 Y HH IR ) B R IE O TN S 1111 1111
0 1 0 0 0 0 0 1 41 i H IR B O AE O BEHUE NFT 1111 1M1
0 1 0 0 0 0 1 0 42 6 HH R ) B R 1 ETEINES) 1111 1111
0 1 0 0 0 0 1 1 43 it SRS SR B AR A 1 E UGN ] 1111 11
0 1 0 0 0 1 0 0 44 WNBHE AR 0 BEUSAFY | 0000 0000
0 1 0 0 0 1 0 1 45 N BT AT 2% 1 BBUS AT | 0000 0000
0 1 0 0 0 1 1 0 46 BB/ THflfess a2 0 | BHUSAFY | 0000 0000
0 1 0 0 0 1 1 1 47Q LR R R R AR A 1 VS NFT 0000 0000
0 1 0 0 1 0 0 0 48 ERITROIERASER 0| BHUS N 1111 1111
0 1 0 0 1 0 0 1 49 ERITRERSE AR | RIS AFA 1111 1111
0 1 0 0 1 0 1 0 4A T A4 O BB 111 1111
0 1 0 0 1 0 1 1 4B e B A A 1 BB N 111 1111
0 1 0 0 1 1 0 0 4c FHIBRIRAS 27 7748 O EIES ] 0000 0000
0 1 0 0 1 1 0 1 4D TR ZF R4S 1 B 0000 0000
0 1 0 0 1 1 1 1 4F A 3 I A A EHUE AN | 0000 0000
8.6.3 FEAR L

N I B A Ay (A AEas O A1 1) RS S N RIS |, oI B A SPR 51 E SO RIS 2 R . A
iﬂ”ﬁD%ﬁ%&ﬁ {1, HANREAFAHEA AL BME (X) HIAMENH #Z5 f T g . AT BB EZ
. ROVER A & 7T RIE S NALH , A7 12C 2808 T R U 1) N\ i 7 77 2%
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F8-4. FHABOM (MAMOEFFS)

Br 1-07 1-06 1-05 1-04 1-03 102 101 1-00
BRI X X X X X X X X
fir 117 116 1115 1-14 113 112 111 I-10
BRI\ X X X X X X X X

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

Y151 BME -

£ 8-5. FFAE 2 A 3 (HtHim D F A )

fir 007 | 006 | 005 | 0-04 | 0-03 | 0-02 | 0-01 | 0-00
BRI\ 1 1 1 1 1 1 1 1

L 017 | 016 | 015 | 014 | 0413 | 012 | oM 0-10
BRI 1 1 1 1 1 1 1 1

Wtk S b w A7 as (WP A7as 4 A1 5 ) SRV C B3 A7 #8 E SRR B 51 BIEEAT AL S /e o i RO X S8 ap A7 8 O 5
AMIHEATRE (S 1), WAR R SRR o R e . A RR B A A A TH OIS R (BN 0) , IR
i 11 51 B SR A bk 2> DR B

K 8-6. A 4 15 (MM REFER)

e P07 | P06 | P05 | P-04 | P-03 | P02 | P-01 P-00

BRI 0 0 0 0 0 0 0 0
o P17 | P16 | P15 | P14 | P13 | P12 | P-11 P-10

ERAME 0 0 0 0 0 0 0 0

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

RET.FHBOMT (HEFFER)

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

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

Bt OBl 9 2 AR A A A2 ) P i 1 GPIO 22 v s )%y H KBl FE . RS GPIO #8TT LI L P A 75 A7 45 Pl Ak 57 3t
Fic B P e A Y R T . Bl S ) PO7 AR A AR 41 (5B 7 SLANEE 6 £ ) FEH , dm PO6 HIFAF /AT 41 (2R
5 FLMIZE 4 £ ) #5155 . GPIO B4t 3k 5h HL-F- 4w F2 v 00b = 0.25x Ik#h5%E . 01b = 0.5x IXF) 5. 10b = 0.75x
WA 110 = 1x , DLSEOLAEIRE R ERE 1. WS 9.2 1L T E 2 EfE R .
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# 8-8. A% 40, 41, 42 143 (HHESBEFFFR)
'DA CC-03 CC-03 CC-02 CC-02 CC-01 CC-01 CC-00 CC-00
BRIME 1 1 1 1 1 1 1 1
FA CC-07 CC-07 CC-06 CC-06 CC-05 CC-05 CC-04 CC-04
BRIAME 1 1 1 1 1 1 1 1
A CC-13 CC-13 CC-12 CC-12 CC-11 CcC-11 cCc-10 CC-10
BOAE 1 1 1 1 1 1 1 1
A CC-17 CC-17 CC-16 CC-16 CC-15 CC-15 CC-14 CC-14
BRAE 1 1 1 1 1 1 1 1

By NBUE 3 A7 A8 0 AZER] P din I GPIO SR AN BUF I RE . XL 27 A7 43 0 AE 51 JAIRC B W N\ i I 2. 24
WNBAF AL Y O I, ABUEAH BN GRS . FHBZE N 51 BPIR S B 2 77 A b . B2 U\ 27 A7 4%
SARERA . U RAE R U A S 127 A7 4% A AR B B AT BRI R Wi B

R AU A2 AL BN 1, BN R SRS . S AR 2 &7 48—, S N2 R e 4
IR EN o N i 1 25 745 ((ArAFas O A 1) MIAHRIAL . SR A S 1 2047 S i bR b . (E2 , R\ 51 IAI7E
IR S A A7 s 2 AR B AR AR |, WA TEER T T, O HLAa A\ i 1 55 17 48 AR BT 2 OR35 51
MR fE -

BN, Wik PO4 ML T4 0 RZE | SRSy 1 RE |, IR EHEE 0RE , NI 0 2 £7 a1 i 3R
PESE ORI (A RAR BRI ) o GG I O AR A BT BRI, RS HAt i A R AR, Pk
K iE by, I BN G 1 O SF AR M0EE 4 AR “17” o BN AT AR AR 4 AL — IR HUILAE 8L 52 Y
“0” .

HARBF A S P RN UIHCRES | S0)E R B LRSI, P OREFBOE o S\ B A7 A IR O e 17 8
FRNIRE AR, RN s R 7 . i R A AN A7 s WBUFIE BN IR R |, JF HIm N REIK R
BIHBFIRGE , PR EERR -

A RSN 51 BIAT S AN AR ARSI TS N B 2 A B I 2 S e 22 i i T 2 A T S SR AN 51 A
FEBUF A BRI, AN B A7 S B 2 S A A AR LT

2% 8-9. L 44 M1 45 (B EER)

Br L-07 L-06 L-05 L-04 | L-03 L-02 L-01 L-00

R 0 0 0 0 0 0 0 0
L L-17 L-16 L-15 L14 | L3 L-12 L-11 L-10

BRAME 0 0 0 0 0 0 0 0

AT AR RE A A% SUVE P R I EREEH] GPIO 51 _ERi/ TR B P E o R A E IR 1 ] Lk $E L/
TR KA EONEE 0 W B/ R REE S GPIO SIRIER: . 2 GPIO 5| . B oV H i | HpH a8
SRR T N O MR VR VRS SRR o5 SriE s R A R AL
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% 8-10. H175% 46 f1 47 ( LR/ THAERESFER )

Br PE-07 | PE-06 | PE-05 | PE-04 | PE-03 | PE-02 | PE-01 | PE-00
BRI 0 0 0 0 0 0 0 0

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

AT BB A A 4 SO VE P I G AR AR L) A A7 A AR BC B BES GPIO , DLEH sl R H . RN
HNEHE 1 281% GPIO 5| L —> 100k Q Y Lfi . KA BEE NZHE 0 2 4% GPIO 5] ks —1
100k Q I FHLEFH . U1 SRIE % 7738 46 A1 47 25 LR/ R RiDIRE , WS NREEZFAF 88 A 20T GPIO 31~ A5

M
3 8-11. 1753 48 M1 49 ( L/ FHgkHEHFER)
IA PUD-07 | PUD-06 | PUD-05 | PUD-04 | PUD-03 | PUD-02 | PUD-01 | PUD-00
ZRIME 1 1 1 1 1 1 1 1
'DA PUD-17 | PUD-16 | PUD-15 | PUD-14 | PUD-13 | PUD-12 | PUD-11 | PUD-10
BRIAE 1 1 1 1 1 1 1 1

RN B A A s BRI ONIZ AR 1, R R GER SIYIRIZE T b . W] DUIE IR P B i AL e B N IZ A 0 SRR
F g

RN TARES | JF H A W 5R A A A P AR B B 1, I BER P IR F HAST 3 A S BT SR e R i
WA TN AL E Y O, KW b S| B

BENGR TIRES , IF PRI Wl BRSO b B il A7 A A BEE N 0 2 SRR S| S . R T
T2 R P W A R N I R I B L B B 1, KR BRI 55 T 51 B

% 8-12. F1FHE 4A F1 4B ( T Wi RS ER )

fir M07 | M06 | M05 | M04 | M-03 | M-02 | M-01 | M-00

BRI\ 1 1 1 1 1 1 1 1
e M7 | M16 | M15 | M14 | M3 | M12 | M-11 | M-10

BRI 1 1 1 1 1 1 1 1

HIWPIRZAS B A a2 H TR IR TP R A i ap A e o BRI, 248 1 ORI NS 5] TR IR . 128 0 ot
NG AR R W 22 v 7 B 2 A7 s P A NEAL BEE DN 1 ( Bl ) I, hIWPIRES ALK IR [F1 24 0.
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K 8-13. T {748 4C M 4D ( FUWPRAEF R )

fr. S-07 S-06 S-05 S-04 S-03 S-02 S-01 S-00
BRAME 0 0 0 0 0 0 0 0

AL S-17 S-16 S-15 S-14 S-13 S$-12 S-11 S-10
BRI 0 0 0 0 0 0 0 0

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

ODENO fit & % 1 0X , ODEN1 Fit &t 1 1X.
R 8-14. FEa% AF (RO EFHFE)

'OA WA ODEN-1 | ODEN-0
BRIME o | o | o [ o [ o [ o 0 0
8.6.4 HRESE
P #% 5 TCAL9539-Q1 2 il it B A Fisz B iy 2 38 #e B4
8.6.4.1 5

T R I B R B R 2L (LSB) W B NP 0, K% TCAL9539-Q1 (1S [WIK 8-7 LL T fifgsft
bk ) o A FIEHMIE 2 JE R, IR e AN B A A RS A T 2 JE B . — RS N AR R Rk 1) s
TTHCE A PR

TCAL9539-Q1 H1[f] 22 N AF A EL B NAE N 11 ADNTFAAZRXTIEAT . 11 X T A7 M A 2574 F o 1 37 47
e MRS BB A A IR E A (D 16 LEF4% ) « MABFEAR. Lh/ Fhfl
REZifrde. LR/ FHOERTAR. HWBE M EF AR BOIRESFAS. B NFARRERELE , T~
P F IR IR RN B — AR (ES R 8-9 MK 8-10 ) o il , 4 B85 — A5 ol 32 3 it 1
1 (e 3) , TNt g 1 0 ( Zfids 2) H.

— PG N AR AL IR T BB IR XA RS 8 SLE A AR AR AT DU T H A A A A AT R

SCL 12\ 34\ /56\ 7 /8\ _J9 e e |
Target Address | Command Byte | Data to Port 0 | Data to Port 1 \
/[ ‘ /[ ‘ /[ ‘ |
T T T T T T T T T T T T T T T T T T T T T
spa [s[1]1]1]o]1]atfac]o[la[0 0 0 0 0 o 1 oflaor Data 0 0.0/la f17 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 1 *
Start Condition R/IW \Acknowledge \Acknowledge \Acknowledge | Stop
‘From Target ‘From Target From Target ‘ Condition
Write to Port | | h /_\
T T | ‘
| | | x
Data Out from Port 0 { { { X \
x 1 il
| | il |
!
Data Out from Port 1 \ \ | Data Valid I ‘
| | | oM
N ,—
& 8-9. X% s O AT AN
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ScL 1234\ /5\Je\J7\Js\y ol 1\/2\ 3[4\ /5 Je\J7\J8Lyo\J1\ 2\ J3\ J4 L7812 /3L J4LJS e e o
Target Address ‘ Command Byte ‘ Data to Register ‘ Data to Register
/ N | g N \

T T T T T T T 1 T T T T T T 1 T 1 T T T T
soafs|1]1[1]o[1]a1]aolofiafo 0 0 0 0 1 1 ofla[use Data 0 LsB||A [wsB Data Lss[A [ P|

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

T x x
Start Condition RW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop

From Target From Target From Target Condition

& 8-10. 5L B F 78 B R % 7o

8.6.4.2 ;£

R LA % K% TCALO530-Q1 Huhl , I LSB WELIZHE 0 (2101 87 UUBH BN ) .
AL L JE RS , YE T Y TR

HFRBE , OGRS L | B UOR SRR A B viZ A 1. AR5 i TCAL9539-Q1 ik & 7 1T X
farfras B (1EZRIE 8-11 AIE] 8-12 ) o HiudE ACK Wikt i) LT A B A7 de b o B — AN
W, TR TR AL Y, BRI R T R S AR TR RS flhn, WS AR 1, U
BN — ST R 1 0. — R s TR B IR, EEOR R AR BT
AN . AR ERRBE , AT RS B P U R AR I B, R E
JR B2 iR R T RN 1, AR B R 3h 2 JE SRR W A A 0.

Data From Lower

Acknowledge Acknowledge Acknowledge or Upper Byte  pcknowledge
Target Address From Target From Target Target Address From Target of Register £rom Controller
T T T T T T T 1 T T 1 T T T *
[s[1][1]1]o] 1]m|ac] o[a] & | commandmyte = [a|s|1[1[1[o]1]a1]ao]1[a[mse =~ Data’ = rsB[aA]e
h A
— . [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

y
4— Last Byte ——» Stop
Condition

1 1 L) 1 1 1 1
e MS? 1 1 |Datel1 1 |ISB NAITpl
h

Bl 8-11. A4S
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scL VAN EN AN RN Y VAV AVAYAVAY AW AV AW AVAVAVAVAWAWAWAWAW AV ERRY
Target Address } Data From Port } Data From Port ‘
SDA |S|1|1|1|0|1|A1|A0|1HA| IDaia1: ' HAl HJA|P|
T T |
Start RW ﬁ ACK From ﬁ A NACK Frorﬁ L}Stop
Condition ‘ Target ‘ C Controller Condition
Read From
Port h {_\—

Data Into
Port

Data ZX Data 3

X

Data 5

\
|
|
[
tph ﬂ —> tps
|
|
|

.

INT is cleared
by Read from Port

|
|
l
|
|
|

M

e
tiv"l \L*

ij 00 ( I A\ i Dﬁ‘ﬁ% ) o
B. XKEIAHEEHLT

ty, —» le—
A, AT LA L SR I L B E R . R AR IR RME U, BB BCHT AR BB R A AL (F AR ) .

A 8-12. EEUHI A i 1 & 773

Stop not needed
to clear INT

AR BT A2 W DB E

WAk, HERZY , CLEAIAE B s AR B P i O R SEbR B e T K B AR A (SR 8-11) .
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9 SRS

#IE

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 MAER

FERF T, TCAL9539-Q1 1E 2y HAREH S 12C #2138 (AbBESE ) | [N 12C A2 vT Al & 8 ] 2 (1 Fofth H B 2%
. TCAL9539-Q1 i T-i B = il S I AR B , SElrd il 4% 75 E ML Bd= 1 1 GPIO.

9.2 HLEIR
K 9-1 JE R 7 ] LL# | TCAL9539-Q1 M .

Subsystem 1
(Temperature
0.1 uF Sensor)
T — CGND INT
v . . . ‘ .
e T 100kQ Subsystem 2
Vo 10ka <10k < 10kQ < 10 kQ 21 2 ka (Counter)
Vee —_—
19 100kQ < 100 kQ RESET
SCL > SCL P00 ; \}‘
P01 < ©
Controller SDA 2 SDA 3 A
P02 [
INT 2N po3 |2
GND 41
RESET P04 ‘5 ENABLE
PO5 |2 BL
TCAL9539-Q1 —‘ }
—— v
P06 [« Controlled Switch
PO7 8 (CBT Device)
P10 [«12
P11 e
21 A1 p12]<l2 ALARM
18 P13 13 Keypad Subsystem 3
P15 | t2
P16 [«18
GND P17]|<17
o 9|
Lo
A XETARE, FHhhEECE v 1110100,
B. PO00. P02 1 P03 fic & Mt o
C. PO1 /1 P04 & PO17 B E NN .
D. TWREFBIMEIA (£ P unH b ) TERHZE. GRS BIA SRS , WATFEBRE. il (£ P WP ) AFRE LR
[H.
B 9-1. HL AN R
32 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TCAL9539-Q1
English Data Sheet: SCPS285


https://www.ti.com.cn/product/cn/tcal9539-q1?qgpn=tcal9539-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR72
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR72A&partnum=TCAL9539-Q1
https://www.ti.com.cn/product/cn/tcal9539-q1?qgpn=tcal9539-q1
https://www.ti.com/lit/pdf/SCPS285

13 TEXAS
INSTRUMENTS TCAL9539-Q1

www.ti.com.cn ZHCSR72A - NOVEMBER 2022 - REVISED AUGUST 2023

9.2.1 I+ ER

R 9-1. WitEH

B’ISH ~HIE

HIE R (Vog) 1.8V

i ERAUEE , P a0 YT (lo) 25mA
i ERAUEE , P i DR (Ion) 10mA
12C 2l (SCL) 1MHz

9.2.2 FAR 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 :

R _ VCC - VOL(max)
p(min) — |
oL (1)

B _ERLH PR B K BT TE] £ (( 5F T fgoL = 1MHz f PGSR G s i 47, 1% 88 120ns ) FEZE 2 Cyp 1
PR

t
Rp(max =T

PMax) = 0 8473 x C, 2
St F AR R E PR B IS 1T | 1°2C BB M B KB L B AT 400pF | T POl sk i , A5
550pF. nf LU TCAL9539-Q1 (L% ( SCL N C;, SDA N Cio ) « HLLR/ER/MTLLI L | UL a2k - HoAh
EFRHTHS AR | Al S 2 A

9.2.2.1 25 1/0 ##) LED A1 BAFEEW /) Icc

2 1/0 FAF#H] LED i, 'EA TR @ & 9-2 th R i P24 B2 8 Voo W TECE AWM P i1 | BRI FE
BE# V| BET Voo Mitéhn. LED 2&—A % , BAREHRE Vr, 4 P im O E AR, LED 8K , 5
V)& Vr, 8T Vee

At AN 2 P o LR E O DU sIME B TRUE AR, ] LED /9 P S A R 0K T AR T
Veeo B9-2 feon 7 —/~5 LED JFERfm G R FH AR o 18] 9-3 IR Ve b LED B R RIRE D Vro XPIMIT %
#HHE 1O V) RFFAEET BT Voo , 24 P i HECE VA IR H LED X8RI, AT AR (A4 ) rL I f 0 v 4 -

Vee

100 kQ

LEDx

El 9-2. 5 LED FEX ) = FEAE AL FH AR
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18V

Vee

LEDx

3.3V

LED

& 9-3. Bk AR Rt i B AR

9.2.3 LA th4k
25 1.8
—— Standard-mode
\ —— Fast-mode 1.6
20 \\ —— Fast-mode plus 1.4
\' — 1.2
£
g 15 \\ S 1
& 10 . < 06
N
0.4
5[ N~ = — 0.2 — Voc>2V
T~ T .0 — Vee <=2
o —— — 0 05 1 15 2 25 3 35 4 45 5 55
0 50 100 150 200 250 300 350 400 450 Vee (V)
o Co PF) % Voo < 2V, Vo = 0.2 % Vg , lo, = 2mA
PR fscL.= 100kHz , t, = 1us i Vee > 2V i VoL =04V, o, = 3mA
Pedipi s fgo = 400kHz , t= 300ns B 9.5, B/ 4y (R )5 EREEAE (Voo)
=-J. AN N H — A )
N p(min) CcC
&l 9-4. K bR BFH (Rpmax) 5 ELHEE (Cp) MIKIK ISR
% AN
A
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9.3 HJRAHREIY

9.3.1 FHEMER

SRR A TR EEARE IR |, FTUMEA B E A DRk TCAL9539-Q1 EAABMINIRE . FHEMERFALL T
A REs R AL HaS e R E R R, e kR .

9-6 M 9-7 W foR T AP SRR Kl L A7

I
Ramp-Down |

|
|
|
]
|
| «——VcCc_TRR GND—P|
|
|
1
|

I T } Time
| | Time to Re-Ramp
+— Vec RT— <«— Vec frr—> <«—— Ve RT—>
K 9-6. ¥ V[#£ 0.2V Ek OV LLF , 5 EF
Vee
A [ [ [ [
‘ Ramp-Down ‘ ‘ Ramp-Up ‘
: :<7Vcc TRR?VPORSO—V: :
| Vindrops below POR levels ™\ ‘ 1 1
‘ ‘ ‘ ‘ P Time
| | Time to Re-Ramp | |
«— Vec FrT—¥ —— Vec RT— P
& 9-7. % V =& T POR Bl , RIEEH L7+
% 9-2 $87E | TCAL9539-Q1 B M D RefEREAT iR AY ) b v 52 7 I ) 1 e
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£ 9-2. B EIRE F SRR

230 © i M mkm e
ter T REE R &R K 9-6 0.1 2000 ms
trT I w2 K 9-6 0.1 2000| ms
tTRR_GND R ETHRIIE (24 Voo M2 GND i ) H 20 Kl 9-6 1 us
tTRR_PORSO E%ﬁtﬂ'ﬂ‘]ﬂﬂ“lﬂ ( M:-,I VCC W% VPOR_MIN - 50mV Eﬂ‘ ) ﬁﬁ—‘i‘l?ﬂ . 9-7 1 us
Vee eH MV=1ushl,VIRSIZITIHEASSSIGRFHMBEF ES0H K9-8 1.0 V
tow 2V =0.5x Vo I, A2 3T a8 W7 4058 w0 K9-8 10| s
VpoRF A% Ve I POR (R H e Bk i 25 0.6 \Y;
VPoRR BTt Vee I POR f B T Bk i 5 1.0 Vv

(1) Ta=25°C (BRIESNAUH ) .

(2) Rk, RIERHE.

HLJR P B0t it g 10 B i S AR RE. TIUTEE (Voo ow) M (Ve gn) M EAKHL. 57 #8 B U5
PURSR BRI 2 A S A AR R R . ] 9-8 FIEE 9-2 24t TG S T Il & X e F AL 1) BE 245 B,

} Time

K 9-8. FINEEMTINFE

Vpor M EH (5 X EE . 5] Vpog K —HIEH TR | RELRMEEAM , J45574 7 1735 F1 12C/SMBus
RENIIA L ABARS . Veor WEARR , BAEIAT V & FHEZE 0 ERM 0 JFE Et. [ 9-9 FI 9-2 fft
T IR T 2 VAN

Vee
A |
|
|
|
Veor |-~ — — — > -
|
Veorr |~~~ ~
|
| P- Time
POR :
A |
|
|
|
|
| | P Time
E 9-9, VPOR
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9.4 fi/F
9.4.1 fifRIEE

XtT TCAL9539-Q1 (EN FL AR (PCB) AiiJmy , SIEAE % LI PCB AiiJm el , {E5 sk Hodha A% Sy A 5 i A i)
(A VEECPHBUAN 28 23 % ) Xt 12C {55 T BT 5 AN A2 )

EFTA PCB fifs i, SefEseik R S ML EEHM , B FER LR (IC) MLk ibE 5/ 2 BRI L BOT |
FEATE FH AR P A 2R R AR 308 2 483 RN B AT 2R O B R I L . 5% B FEL S B N R e AR 88 08 T4 i FL U
S E e R AR R I AR A TR R A T R T SR LA AN FRE AR/ D R A DU R I Bk v AL
o IXEeH S g N R AT RESEIT TCAL9539-Q1. 17 9.4.2 W@ R 1 iX Lo {50k .

XFAT 9.4.2 IR RN G, FTLCKTRZE H 5 S A2, KRR AR AN (GND) I3 #1°Fii , AT iE
HA 2 JZ1 PCB. HAE , X TE SATLH RN B AR , U 4 JZHEIR . £ 4 2 PCB L, Ml AETHZ
MEZ EBATE S, B —DWEE LTI  , JFR 0 — AR L TR R T i o 24 F P i ek
73 BV D FEL SR L1 T A PR BR AR AT SR A e, 3l LB E AL 7 BOE R B AL YR B GND R e o P48 it
5510, IF Hal L LA U5 U 2 2 BB AR 0 5 — Mo 0 R 25 5 B 2 HEAD B R AR IR 5 — ], th 2
fEHTESL , B9 9.4.2 FORBERIZFEAR

9.4.2 i Rz~
To Controller
vce
i l: o2 l§—l—é E
o o
= =
(@) (@)
= =
GND
@» signal ® GNDvia ® VCCvia GND plane VCC plane
& 9-10. TCAL9539-Q1 #i /7
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10 S SRS S HF

10.1 FWOCRS BB A

BWOCCR ER@E A, W FAE ti.com BRSSO . sk 27 pg o TN BRI R R R
L. AR LIS B, IE B AT BT SR TR RS BT T e k.

10.2 ST RFR IR

TIE2E™ ZHrivind TN EESE TR | n] BN L ZREME. @10 uE M @s Mt # 8. MRINE #
ZEELE S B U R n] SR A i T A R B

BRI N AR RS TTERE LR SRt . REENE AL T BEARHNE | I HA—@ kB TI B A S
THE) C(EHZEED -

10.3 Hitr

TI E2E™ is a trademark of Texas Instruments.

Frf b H % B A & I =

10.4 BRI ARES

HHEIOE (ESD) SR XANER L . A SR (TI) EEUCE IS 24 TS5 1S M A B AT B LB o 01 SR R0 5 T P b B
A RIS | TS SR e B

‘m ESD MR/ NE SEHRUNMOMERERR S , KEBA IS, FBERNER AR TR ER 222 |, 2R AR 42
BB KOER ] B 2 GBS 5 LR AT RS AR T

10.5 RiEF

TI RiEER AARIERINH R T ARIE. & FBYEREEFE L.

11 Ui HERTITEEER

TIRTEAEHUM . ERATTIERE . XE(E R RRE S R SR8 B a 2 E , BASTEM , H
ACRISTEGATIENT o A RILEARR AR TR ARAS | 7520 22 0 B ATA
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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 ©)
@ ©)
TCAL9539RTWRQ1 Active Production WQFN (RTW) | 24 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TCAL
9539Q1
TCAL9539RTWRQ1.A Active Production WQFN (RTW) | 24 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TCAL
9539Q1

@ 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 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 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.

OTHER QUALIFIED VERSIONS OF TCAL9539-Q1 :
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o Catalog : TCAL9539

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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