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low Low L~ L 1R PO~P7 25|  mA
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Ty B iR 125 °C
5.4 Z(CBT B8R
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B HE() PW (TSSOP) RSV (UQFN) DTU (X2QFN) B
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Rescitop) | EEATRADS— 2 (L) ~DEEH 46.1 65.0 55.6 °CIW
Ress PEE DD HAR A~ OB 62.0 54.6 81.9 °CIW
Wit B EDD L ~DRE T A—F 6.0 2.9 1.3 °CIW
Yg BRI DT A~ DR T A5 61.4 52.9 81.8 °CIW
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5.5 EXMNEFYE
H BRI COMEIREFHN (FRIFRBOZRNRD)

= - RN BE KK,
2 — 73 V
Vik ANNEAF—R 0T T EIE I, =-18mA 1.08V~3.6V -1.2 \%
Vporr |/NT—A Uy NEE, Voo MEH E3D V| =Vcc £721Z GND, 1o =0 0.85 1.0 V
VF’ORF INT—F Uy N, Vee DASE N V| =Vce F721% GND, lo= 0 06 0.75 \%
SDA. SCL 1.08~3.6V 0\'/702 v
VIH ngh l//\/b)\j]?&}? B
P 7R—hk. ADDR, 1.08~3.6V 0.7 x v
A1, A2, RESET ' ' Vee
SDA. SCL 1.08~3.6V 0\'/40 v
Vi Low L~L A JiBIE .
P 7R—h. ADDR, 1.08~3.6V 0.3 x v
A1, A2, RESET ' ’ Vee
1.08V 0.8
1.65V 14
lon = -8mA, CCX.X = 11b
2.3V 2.1
i ) 3V 2.8
Vou P A—F High L~ v A8 EM \Y
. 1.08V 0.75
lon = -2.5mA X1 CCX.X = 00b,
lon = -5mA 3L CCX.X = 01b, |1:65V 14
lon = -7.5mA LT CCX.X =10b, |2.3V 2.1
loy =-10mA & CCX.X =11b 3v 28
1.08V 0.2
1.65V 0.15
P R—Fh loL = 8mA, CCX.X=11b \Y
2.3V 0.1
) 3.0V 0.1
VoL Low L~ L f1EE 108V 025
loL = 2.5mA LU CCX.X =00b, i i
N loL = 5mA L8 CCXX=01b,  |1.65V 015,
loL =7.5mA BLTUNCCX.X=10b, |23V 0.1
loL = 10mA BL O CCX.X = 11b 3.0V 01
N SDA Vo|_ =0.4V 20
loL Low L~LH ) E i — 1.08V~3.6V mA
INT VoL = 0.4V 4
. . V) =Vcc £721% GND 1.08V~3.6V +1
I AN — 7 i P AR—hk
V,=3.6V oV +1
MA
. SCL. SDA,
Iy AN =& RESETZ V, = V¢e £721% GND 1.08V~3.6V +1
I ANHV—2ETR ADDR V) =Vcc 7213 GND 1.08V~3.6V 1] pA
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5.5 BRI (FiX)
B B Xt COBEREEFEFAN (FRZELRD7RWERD)
o e o y Rob W RK|
INFGA—H 7 }\%{4: CCP {E E {E ﬁﬁi
SDA. RESET = V¢ 3.6V 7 15
P Zka‘_‘]\\ ADDR = VCCP ifl&i 2.7V 5 1
GND. WA
110 = AJJ. fsoL = 400kHz. 1.95v 4 8
-40°C < TA £85°C. 10 HEHUIET 1 || 45, ) 5
BifEE—R e
(400kHz) SDA. RESET = Vg 3.6V 24
P /_ko“_‘l\ ADDR = VCCP if:li 2.7V 18
GND. A
110 = AJJ. fscL = 400kHz. 1.95v 4 14
85°C < Tp S 125°C, 0 HEHLIET 1 | | 55\, s 1
—7 )
SDA. RESET = V¢ 3.6V 34
P /_ﬁ‘_‘l\ ADDR = VCCP ifl@i 2.7V 24
GND. WA
110 = A7 fsor = 1MHz. 1.95V 18
-40° < 85° 7
| 40°C < Ty £85°C. 10 AT | 5y, 1
e BEE—k —Tn
(Icor + | #rILRFEENT 1MH —
lccp) (1MHz) SDA., RESET = Vcg. 3.6V 42
P #~—, ADDR = Vccp ElEs 2.7V 30
GND. 1.95V 22| MA
110 = AJj. fscL = IMHz, 95
85°C < Ta S 125°C, 10 HEHLITT 1 | | 55\, 16
—7)v
SCL. SDA. RESET = V¢ 3.6V 15 3
P ;"—FK, ADDR = VCCP EJ 27V 1.2 2.0
GND. uA
0= AJ. lo=0.fsc = OkHz, | -9V 06 16
_40° < 85° oA
1075: Ta S 85°C, 10 HEHUIZT 1 | 5o\ 06 14
AR INA e F—R
SCL. SDA. RESET = V¢ 3.6V 14
P 7R—K, ADDR = Veep EJ 2.7V 10
GND. WA
0= AJ). lo=0.fsc = OkHz, |19V 8
85°C < Ta S 125°C, IO HEHUITT A | | 55\, 5
—7 )
Rouiny) | IERZ L7 > 7 L
puiny | BT 77> e P H—Fk 70 100 140| kQ
Rpdinty | PNEET VA o AR
C AN R ScL V| = Ve %7213 GND 1.08V~3.6V 2.5 5 pF
SDA Vio = Ve 7213 GND 1.08V~3.6V 8
Cio AN e DR & - pF
P HK—F Vio = Ve %7213 GND 1.08V~3.6V 6 85
(1) % 1O 1L, SMEECTHR K 25mA ICHIBR S 2 LB B £
56 91X VJEH
B H X COBEREEFIFAN (FRIZELBRD7R2WOERD)
B/MAE BAfE|  HAL
RESET
tw U whe s L RE ] 80 ns
trec V-l ME IR R 0 ns
tReSET Uty hETORRE 400 ns

8 BRHCT BT — RNy (DB b B
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56 1 I VEH (KiX)
H 5 COBMWEIREERLFA N (FrZFRiR D722 RD)
| BoME Bk B
P &~—h
tpH EDIALEIE ST D P H— DR N L AIE | 30 [ s
57TPCNNR - 94X 0EH
H 5 COBMWEIREEFIF N (FriZFRiR D72 RD)
B/ME BRME|  HAL
I2C "R - E#E—F
fsal 12C 7y s 0 100| kHz
tseh 12C 71270 High FE[E] 4 us
tsal 12C 7y Low B 4.7 us
tsp 12C A/ RAZIHERE 50 ns
tsds 2C S UT N F—R ey N7y 7 250 ns
tsah 12C S UT Vo T — 4 Ih— )L R ] 0 ns
ticr 12C ASIDILE EANYEERE 1000 ns
tics 12C A S DSEH TR 30 R 300 ns
toc 12C /) DSEH R 30 R 10pF~400pF /XA 300 ns
touf STOP & START [® 12C 2D 7Y —HHF ] 4.7 us
tors I2C START /=13 START {0k & 47 us
tsth I2C START 72134 START &ffAR—Lk 4 s
tsps 12C STOP &4tk oi% & 4 us
bty | HEDT — ] jj(%;oiwfﬁ% SDA 8 3.45 s
SCL Low 75 SDA
tvd(ack) ACK SO 27T — 2 R H (H77) Low ~® ACK 3.45 us
5%
Cp 12C N2D %5 P 400| pF
I2C "X - BEE—F
fsal 12C 77 JE 5 0 400| kHz
tsch 12C 2z 0> High 0.6 us
tsal 12C 72y Low M 1.3 us
tsp 12C A/ A 7B 50 ns
tsgs [PC 2T T =&y T T 100 ns
tsan 12C 2T v+ F — &« — LRI ] 0 ns
ticr 12C A DL EAS0EERK 20 300 ns
ticf 12C A DSEH 30 R 20 x (Vcc/5.5V) 300 ns
toot I2C Hi /3D T AR 10pF~400pF /3% 20 x (Vec/5.5V) 300/ ns
tous STOP & START [0 12C /R 2D 7Y —H¥[H] 1.3 us
tsts I2C START %7213 18 START fhikiE 0.6 us
tsin I2C START /213X START &eftA—/L K 0.6 us
tsps I2C STOP &tk 0.6 us
R SeLLou o SDAL 09| s
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572C/XR * 4 XV TEH ()
B BT COBEREERPAN (KFlC Rk 7L BRY)

B/ ME BoRfE|  BfL
SCL Low %5 SDA
tvd(ack) ACK SO 27T — 2 R H (Hi77) Low ~o ACK 0.9 us
55
Co 12C SADE BB T 400| pF
I2C 3R - BT —N - TFR
fsal 12C a7 0 1000| kHz
tecn 12C 7120 High K5 0.26 us
tsal 12C 7vv 270 Low M 0.5 us
tsp 12C A/ A 7B 50 ns
tsds 2C 2T N F =&ty T v 7R 50 ns
tsan [2C S YT L+ T — 4 AR LRI 0 ns
ticr 12C A DL B0 120 ns
tios [2C AADLE T 230K 20 x (Vec/5.5V) 120| ns
tocs 12C 1D H T A IEE] 10pF ~550pF /3% 20 x (Vee/5.5V) 120 ns
tout STOP & START [ 12C /32D 7Y — K[ 0.5 us
tots I2C START 7213518 START &tk 0.26 us
toin I2C START /213518 START Sffas—n N 0.26 us
tsps I2C STOP &tk 0.26 us
by | AT — 4R SCLLow 5 SPAL 045 s
SCL Low 76 SDA
tvd(ack) ACK SAFDH T — 4 W] (H77) Low ~o ACK 0.45 s
75
Cyp 12C RADEE B AN 550 pF
5.8 2M4 v F I
H i COBMEIR RN (RRZFLBR DR RD)
INTA—H R (AA) e (H77) S/ME EEE BORfE| BAL
t ?ggﬁ?ﬁ@m#ﬁaﬂ (Rpy =4.7kQ. C = B INT 1 us
t, ﬁ[ibgéﬁ(;)pﬂgyl\gﬁﬁﬁﬁ (Rpy = 4.7kQ. scL NT 1 us
tov W7 — 2 ZhiREE SCL P R—Fk 400 ns
tos AST —4 o W T 7 W] P R—h SCL 0 ns
ton AT — 4 R— LR R P AR—p SCL 300 ns
tekew fal i%f;%)igé ;Zj?j;;ﬁjiﬁ (2= IseL SDA 5 80| ns
tskew_rise i?i-f/‘%?fﬁ\ ;gi&;},\;;ﬂjﬁ (=t SCL SDA -20 80 ns

10 BHICHT B 71— I o2 (DERCHRI O Sbd) 2045
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5.9 KR
Ta = 25°C (FRZERIR D72\ RY)

30 60
— Veep =36V 55 — Vccp =3.6V
— Veep=3.3V — VCCP =3.3V
25| — Veep=25V 50 [ — Vcep =25V
< — Veep =18V < 45|~ Veep =18V
2 20| — Veer=12V = 40| Veor=12v
= — Veep=1.08V / S — Vcep = 1.08V
e £ 35
3 15 L1 3 30 — |
T: .————_/ _Z
g — — g 25
= — L S
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. HREREBELOBF - FM E— K E 5-2. HREREBE L DOBEF - FM+ E— R
10 22
— Veep =36V — 125°C
9| — Veep=33V 20| __ g5oc
g|— Veer=25V 18| — 25°C
< — Vcep =18V z 16 — _40°C
S 7|— Veer=12V 2
§ 6 — Veep=1.08V / q’i’ 14 /
3 3 12
o o -
> 8 / > 10 7
[=% Q =
Q 4 aQ
> > 8
1%} s 1%}
Q o 6
) /J / = 4 4"’””97
=
e —— =l 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 3.6
Temperature (°C) Vcep - Supply Voltage (V)
5-3. R Y NA HEEREBE EDORRFR E] 5-4. HEEREEREESORRE -FM E— R
41 50
a7 — 125°C 45 — 125°C
— 85°C — 85°C [ — ]
— 25°C 40| — 25°C — ]
’i 33| 40°C z —— _40°C /////
= g 35
= 29 £
2 £ 30 // e
3 * // 3 2 A
>
g 21 = = / /
n 17 '
O = 5 15
£ 13 =~ o
10
9 = 5 ‘
—
5 0
1 1.4 1.8 2.2 2.6 3 34 3.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Vcep - Supply Voltage (V) VoL - Output Low Voltage (V)
5-5. HEEMREEREE L OB - FM+ E— R 56.110 > o EREBNEBELDBMR. Vecp =1.08V
Copyright © 2023 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 1
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13 TEXAS
INSTRUMENTS
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5.9 KRB (Frx)
Ta = 25°C (FRlCERIR D72\ RY)

75
70| — 125°C
65| — 85°C — |
60| — 25°C —
< 55] — 40°C — ]
£ 50
€ 45
(0]
5 40 //
Q 35 7
£ 30
(] /
. 25 7
32
15
10
5
0
0 0.1 0.2 0.3 0.4 0.5 0.6

VoL - Output Low Voltage (V)

5-7.110 ¥ O BREBNEBE L DR, Veep =1.2V

200
— 125°C
180 | — gsoc
— 25°C
160
z — -40°C
£ 140
S 120
3 100
X
< 80
(%]
L 60
)
40 /
20
0
0 0.1 0.2 0.3 0.4 0.5 0.6

VoL - Output Low Voltage (V)

5-8.1/10 ¥V O BRREBNEBEE DR, Veep = 1.8V

300
275
250
225
200
175
150
125
100
75
50
25
0

125°C
85°C
25°C
-40°C

loL - Sink Current (mA)

0 0.1 0.2 0.3 0.4 0.5 0.6
VoL - Output Low Voltage (V)

59.110 ¥V EBREMNEEBE L DBR. Vecp =2.5V

325

125°C
85°C
25°C
-40°C

w
o
o

NN N
N G N
o o O,

N
o
o

(&)

s oA
o N O N
o O

o

loL - Sink Current (mA)

~
(9]

(<))
o

25 ‘

o

0.1 0.2 0.3 0.4 0.5 0.6
VoL - Output Low Voltage (V)

5-10.1/10 ¥V O BREBNETBE L DBR. Veep =3.3V

325
300
275
250
225
200
175 Z
150
125

100
//

75
=
50 <

25 i

125°C
85°C
25°C
-40°C

loL - Sink Current (mA)

0 0.1 0.2 0.3 04 0.5 0.6
VoL - Output Low Voltage (V)

5-11.1/0 ’/‘/O'E;ﬁtﬂijlﬁﬁﬁ:t@{% Vccp =3.6V

90
e V(;(;p =1.2V, |OL =10 mA

_ 80— Vcep =33V, loL=10mA
S — Veep=1.2V, lo. =1 mA
% 70| — Veep =33V, lo = 1mA
o
@ 60
- /
B -
S 5 L ——
2 | —
S s L —]
5
o
5 30
3 I ——
5 20 o
>

10

0

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

5-12. /O {EEFE &R & DBAfR

12 BEHICIT 57— 2 (DER BRI Sbd) #5F
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5.9 KRB (Frx)
Ta = 25°C (FRlCERIR D72\ RY)

36 55
— 125°C \ —] — 125°C -
33 = 50
—— 85°C — 85°C L— | —
30| — 25°C = 45— 25°C =
_ 27| — -40°C — 40| — 0°C ]
< <
E 24 E 3 e
§ 2 g 5 a0 o=
5 18 5 /
(@] O 25 e
o 15 © /
8 v g 20
3 12 2 V
@ 7 @ 15 /
° Z
6 10
3 5
4 74
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
Veer - Vo (V) Veep - Vou (V)
5-13.1/10 YV —RABHR L HNSBE L DOBRE. 5-14.1/0 YV —X B & KW hSBE L DRI,
Vccp =1.08V Vccp =1.2Vv
130 175
120 — 125°C — 125°C
— 85°C — 85°C
110 250 A 10 ___ 25¢
100 | — -40°C — -40°C
< 9 ] < 125
£ 80 £ /
8 70 L § 100
=1 3
O 60 o
2 50 = 3 75
> 3
8 4 % 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
Veep - Von (V) Veer - Vo (V)
5-15.1/0 VY —RER L HNBEE L DB, 5-16.1/10 VY — R Efi & HAREE & DBIR.
VCCP =1.8V VCCP =2.5V
220 240
— 125°C — 125°C
200f __ g5ec 210| — 85°C
180 | — 25°C — 25°C
. — -40°C __ 180 | — -40°C
Z 160 = z
£ 10 £ 150
g 120 - — g
3 100 3™
§ 80 “Z § 2
3 60 Z 3
60
40 Z
20 ‘ 30
0 0
0 0.1 0.2 0.3 0.4 05 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
Veep - Von (V) Veep - Von (V)
5-17.1/0 V—RER L MABEBE & DMK, 5-18.1/0 V—RAEFi &L HABEBEE & DA%,
Veep = 3.3V Veep = 3.6V
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5.9 KRB (Frx)
Ta = 25°C (FRlCERIR D72\ RY)

0.14
e VCCP =1.2V, lSOURCE =-10 mA
0.12 — VCCP =3.3V, lSOURCE =-10 mA
-_— VCCP =1.2V, ISOURCE =-1mA
04 — Vcep = 3.3V, Isource = -1 mA
=
T 0.08
3 I ——
' //
% 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 HEELRE & DBBF
14 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2023 Texas Instruments Incorporated
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6 /X5 A — & AIEFHR

Vel

RL=1kQ

SDA
DUT

CL =50 pF

I (see Note A)

SDA LOAD CONFIGURATION

lg Three Bytes for Complete N
N . . Ll
‘ Device Programming ‘

Stop Start Address| R/W Data Data Stop
Condition | Condition | Bit7 A%‘?"ZS coe A%‘{"‘:ss Bit 0 AiK Bit7| eee | Bito | Condition
(P) (S) (MSB) it it (LSB) (A) (MSB) (LSB) (P)

} } il ——— 07 Vcc
SCL |
‘ ‘ | | Vece
| tior e I ‘ ‘ | | &
—— t \
thuf | } icf y« l ‘ tsp . | tvd(data)»[
L
; \ .
SDA | ‘ >¢ \ | INERN Vee
\ } — ‘ } o N - Vee
tics ﬂ ‘“7 ‘ +‘ TF ticr } | »‘ € tsgn
tsth €6 tsgs P Repeat —
Start
Start coe
Reape::tr Condition Condition
Start
Condition
VOLTAGE WAVEFORMS
BYTE DESCRIPTION
1 I2C address
2,3 P-port data
A CLITIE., Tr—T LB BB ENEENET, tocf 1L, 10pF F7zid 400pF O C| THMIESNET,
B. TRTOANL, UTOEMEZESY =R —20bititEn £ 3 :PRR £ 10MHz, Zg = 50Q. t/t; < 30ns,
C. TRTONRIA=ZEWIEN, TXTOT AAACHA TEDDIT TIEHIEE A,
B 6-1.1°C 14 >4 —7 =4 AD AT EK & BERF
Copyright © 2023 Texas Instruments Incorporated BHH T 57— RN (:‘;fgfg S S i ‘é\iﬁ’ﬁ) FkE 15
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Vel

R =4.7kQ

=

DUT

C, =100 pF
I (see Note A)

INTERRUPT LOAD CONFIGURATION

ACK
From Target
Start o Bit ACK
Condition 7 its From Target
R/W (One Data Byte)
Target Address From Port i Data From Port
/\

[sTol+TofofoTo @R[ +Jal T T ovatar T T [a] T T a2y [ T [4Te]

Lr '
Data \ |
|I)r':’trc: \ N\ / Address X Data 1 j{ i Data 2
|
0.7 xVee
0.3 x VCCI
0-5 X vccl
View A-A View B-B
A CLITiIYm—T7 LIRHOBRENEGENET,
B. T XTOAINL LLTFORMEEZFF OV =R — 0 BAHEENET :PRR £ 10MHz, Zg = 50Q. t/t; £ 30ns,
C. FTRCOSNTAFLEIN, FT_COF  ARHEATEBDI THHIEE A,
6-2. |V AH AR ES L BRI
16 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2023 Texas Instruments Incorporated
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Pn 500 Q
C, =50 pF
I (see Note A) 5000
P-PORT LOAD CONFIGURATION
—— 0.7xV
SCL PO A P3 cep
‘ —— 0.3 x Vcc|
‘ Target
‘ ACK
o \__A /
T
thy
‘ ‘ (see Note B)
g ¥
[
M Last Stable Bit
Unstable
Data
WRITE MODE (R/W = 0)
SCL
Pn
READ MODE (R/W = 1)
A CLitiETr—7 iR EoFENEENET,
B. tpy IE. SCL T 0.7 x Vg 35 50% @ /O (On) A ETHIESNET,
C. TRTOANZL, LLFNOFHEEFF OV 2R — 2004 S I E7 :PRR £ 10MHz, Zg = 50Q. t/t; £ 30ns,
D. HIE—EC 1 ST ORESI, MIET DN 1 FIERLET,
E. T RTONTGA—ZEEEMN, TRTCOT AR TEXLDIT TEHIETA,
B 6-3.P R— FOBHFERELUS [ I ViR
Copyright © 2023 Texas Instruments Incorporated BHEHI BT 37— w2 (DB RSB ap) #2F 1T
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Pn

500 O

TCALG6408
JAJSLX9B — NOVEMBER 2022 — REVISED NOVEMBER 2023
Ve
R, =1kQ
SDA
DUT DUT
C, = 50 pF
I (see Note A)
SDA LOAD CONFIGURATION
Start

SCL

l C, =50 pF

® ® 2xVeep
I (see Note A) % s000

P-PORT LOAD CONFIGURATION

/ ACK or Read Cycle

)
SDA \ :
__/__________«_ _______ L _____ X 0.3 Vgg

RESET

Pn

moow»

| D) | |
| » | tResET |
| 5 |
’l __I ——————————————————— ———— Veal’2 |
tge o O
tw |
( | |
) l
IL—' Veep/2 |
« |
>5 |

CL T r—T7 LR ROFENEENET,
FTARTOANE, L FORHEZ RSP = 1L —Z b e S ET : PRR £ 10MHz, Zg = 50Q. t/t; < 30ns,
A= 1 ST ORESIL, WET DN 1 BREBLET,
/O 1 FATIEL THE RS ILE T,
FTARTCONRFGA=ZLEIG, T X TCOTAAAITEN TEDDIF TEHVEE A,

!¢tRESET’|

6-4. Uty FETEREXVEERRE

18 BRHCET 71— o2 (ZE RSB EPE) 255
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7 S4HsREA
71 HE
TCALG408 1%, g i\ i PH O B IR E O FBJE BB KHS L CWET, 2072, T3 A1 12C I CTHRoFTio 7 oty

LDA L —T A AXINFRELTRD aﬁ/}?w\/mxﬁv@zﬂi&) HEE ORIV EST, ety OB LK
TFLET M, LED 72L& PCB O dnZIZKIRE L TEO mWEIEME AL T,

Vool B 12C RADEEMAE L7225 728 . SCL, SDA, RESET B ANIHfiSNI=7 VT v 7 HPUE Voo TR S
VERHNET, INT HAIZITA—T 2 R AAEENHY, 77V —a ST, Veep F21E Vg ~D AN
NT S TEIPVEETT, Voop BV 1T, P R—h~DEJRUFG LRV ET, WD P R—NTHE T V7 7T
WAE T 200, F720E LED 20 Fhine P AR— N CEREIT 234 PO-P7 ICHEF S A HEHTE/-1% LED 1% Vogp TR
Ui DMBERDHVET, T AD P AR— e ) LU THERCT 2L, LED Z EAEBRE)§ 572012/ K 26mA £T 7
TEET N, BMOINBIRSUC L EIREHIR T 20 ERHET,

TCALB408 DT U4/ +aT (X 8 B hDT —H L VAKX THER SV TEY, 2 —H —13 110 R— DR EERERKR T HZ
EINTEET, BIRA VR, 23V By MEIZ IO XA EL TR SV E T, 7”_71L Configuration L A% |2 EX A
TeZ2ITID VAT L ea ba—203 /0 Z AN FTH A DE LT T HIENATRE T, %\)\ﬁif_iﬂjj}O)
F—H1%, %95 Input Port LY A& %7213 Output Port L AKX IR FFES U E T, Input Port L3 2% D |
Polarity Inversion V/X&T}i%ﬁ-ﬁﬁ"é ENTEET, TRTOLVAZL, VAT L-arba—FTx uifﬂﬂ"_}:b‘fé“
F9, 61T, TCAL6B408 (121, I/0O R—FDs LIz R b L 7= Agile /0O BEEEN SRS TUWVET, Agile I/O BEREEL T A
ZIZiX, 7°H7°’7Aﬁﬁﬁf£u”j735l3%3§f§\ Tl T LRI T VT T E T NE T ARG, Ty F w IR AT AT
AIREZREIDIA T BIVIAB AT —H R VD AR T T TN RIRA—T 2 R A ET T v a7 V& T
WET, ZhHo Configuration L AXIZ IO Z#RMEA M LT 5720 110 13HbSiv, 2 — W — 3B E ) AL —
R, EMI 228 OF%GH & il b TED X220 E 9,

F A ZDAMOMEREITIE . AR —FDARBENZEAL T 27-NT INT B TRATIEALRHVET, T A RET 7
FIVRDIREE )‘IZ/I\T%S I3, RESET B Low L~V & HININT %7, Y7 by =T Ut yh-av  RekiET5
VIR ifdi'f/\/(%@'ﬂ%{ﬁ?% B> TR —F ey etTinvEd, ADDR N—RU =7 «BLIHT )L TRL R
EHATHZET, 2 20 TCALB408 T A 2Z&FIU 12C NAICHEGET DN TEET,

TCAL6408 DA — 72 s RL A EIVAZ (INT) H1E, W imo AR gD st % Input Port L A& Dk EE
BB BT VT4 7o T AJRIEN (L LT=22 % AT A A ha—F R =0 I S ET, INT B
X, 7y OFIABZATNCER T HIENTEET, ZOTA TEIVIARMGE B EZEXE THIELY, T34 R T
[2C NATHEELKTH, VB—h IO R—MIZAZT —ENDDENEINET oty @M T HIENTEET,

AT hearta—S i FALTURNE, FR3FOMORIEREERIZ, RESET AJE AT Low 27 % —R 457,
F720% Veep BV ~D&ERE — L) > TRU—F - Utvh (POR) 75281280, Vv 22N TEET, Uy hZ
X0, VLV RHIT T 4V MRBEICD , [2C/ISMBuUs AT — k-~ i3I {bE £, RESET ##ETH POR Tb. [FIL
o) )JZ/F/%)JE%IS%E??Ziﬁ‘# RESET #A2137 A ZADEIRAA 72T HMERHYEH A,

1 AD/N—R7=7 -t (ADDR) 23 25L, [HE 12C TRV A2 70l T AL CTEETHIENTE, 2 DDT /A A
TR 12C /32%° SMBus #3452 EMTEET,
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72@#ETOY IR

f> PO-P7

INT - Interrupt Logic ——
ADDR l
SCL L
Input 12C Bus Shift 8 Bits 1o
. | Filter Control Register Port
SDA «
4
A
Write Pulse
VCC\
RESET Read Pulse
V. Power-On
cep Reset
GND —4D
A, TRTO IO IE, VY MFHZ AN ESNET,
=& -3
7-1. RE K (IEREE)
Data from Output Port
Shift Register  Configuration Register Data
Register Veer
Data from D Q ,_D"ﬁ :3 a1
Shift Register ]
) FF
Write
Configuration——{ cK Q— YHD Q
Pulse B PO to P7
FF < Q2 ESD
i ZS Protection
Write Puse———— CK Diode
Output Port Vss
Register
1D Q \” Input Port
Vi Register Data
FF
Read Puls v CK
ccP [ Interrupt —_
:ﬁ Input Port jDﬁ Maskp T toINT
° Register
Pull-Up/Pull-Down 100 kQ
Control
ﬁ J
D Q
Input Latch
Register y Latch
Data from
Shift Register b Q Read Pulsi EN
FF Input Port
Write Input CK Polarity Inversion Latch
Latch Pulse Register
Data from D Q
Shift Register
FF
Write Polarity
Pulse CK

A EEAVELTV RV MR, TRTOLVRIRT 74V MEIZED ET,

B 7-2. PO 7»p 5 P7 DR EIFRE]

20 BEHCT BT — RN 2 (DR B b B
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7.3 HRBESREA

731 BELANIIZEH

# 7-1 12, TCAL6408 THR—h&END [2C /XA (Vegy) & P AR—F (Veep) DT R TOEJREBELEL L AT ard
MAAbEERLET,

RT11. EEVURNINER

Ve (€ = he—5 0 SDA 8L Tr SCL) Veep (P R —F)
(V) ()
1.2 1.2
1.2 1.8
1.2 25
1.2 33
1.8 1.2
1.8 1.8
1.8 25
1.8 33
25 1.2
25 1.8
25 25
25 33
3.3 1.2
3.3 1.8
3.3 25
3.3 33

7.3.2110 R— b

/O AN ELTHERR STV DG, FET Q1 & Q2 134712720 (X 8-2 & M), mA B —F VAN B ERSILE
T AJTEEF, BFRELELDEV, K 3.6V ETERSELIENTEET,

/O M D EL TSN TOWAEE . Q1 F201% Q2 ITH IR = L P AZDIRBEITIG U TA R —T /IR0 ET, 20
BA O BrEEEE-IL GND ORIEA LB —X L ADSARHOET, 20 110 B AZEHMENA /A EIT 1L,
UNZENMESEAT-DITHEREL ~ LA B2 NI T AN ENRHVE T,

7.3.3 EREERTRE/S I BREh TR EE

Output Drive Strength L A% %3 5L, GPIO OBREIL ~ /L&l § 523 TEET, % GPIO 1%, 4 FEDOE
L DOWT D 1 DIEGNAER CEE T, ZNOHOE M7l T A T5Z 01280, 2a—HF—IhT VAL -~
T O WO Ny REFENTHI 740 H— 1 FAEELLET, K 8-3 2, il HBEEZRLET, Sy ROEIEL,
Configuration L' 2% 1 /J7R—hdD 5 —%  Current Control LY A% D5 #% % 17 £4, Current Control LY A% -
vhE 01b 127 T T LT 58,2 DDT 4 H—DIRT VT 472720, EIEREIHE /11X 50% K FLE T,
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i

PMOS_ENO

F

PMOS_EN1 |
— PMOS_EN[3:0] e
Current antrol Decoder —
Register —|t
— NMOS_EN[3:0] ,_
PMOS_EN2 [
o 1=
Configuration | —
Register
PMOS_EN3
PO to P7
Output Port
Register
—
NMOS_EN3 125
—
L [
—
- i
NMOS_EN2 |.:%

|

NMOS_EN1

i

NMOS_ENO

B 7-3. EZ AR

VAT I A REARI T DT I B IREFEIRE N AR TS 2282 B0 LET, AR EEbL L HF1BREOZIR
WL TE— BB AELET, 2O —7EIRITEIRE GND Ry 7r—T DAL H IR AR L TR, /AR (—
ERIE S SN E TN, ZLUTBO RERFRAL T 7« 74X (SSN)) 24K L E7, oF, RFHIZLDOH %)
WEEZDET TR JAREEIR /AR FAELET, 11 ERE)E % Output Drive Strength L AKX THIlEIT 52 L2k
D, 22— —IHNBOE LA BN 52 870K, SSN OREZKIK T2 LN TEET,

7.3.4 B|U5AHHA (INT)

FIIABMERE N AT SN TORVEG S AJJE—R TOR—PAN OIS L3 Ty VFEFLL PRV Ty DIZioT
FIIAB D ERRSIVETS, by FERIARIE T 58 INT 3 513 A TR0 ES, BIVALEIEKIL, N—bF EOTF —203500
RENTRSNI-LE, ETRIVIALZ AL LR — N T =2 RN gi b EIZ) By hEVET, Uy NI, s
I0E—RKHZ SCLAZ 5 DONLH ERVTy P D%DT 7 /Uy (ACK) BN CHAELET, ACK Zmy 2 L AHITH
AT DEIIATINEL, 2O, IV AZFNZRINIAB DT By FSNHTD | Kboivd (FIIFFEFITEL2D) ZEnHVES, Uty
NMEIZ /O OFEZELA RS, INT ELTEEENET,

DT SAARED R TOFEA I REZA AL, FIVAARBIFICEEL A, T, HDEL TSN E L 03 EDIA
BEFEIEHZETHVET A, 110 ZH IO ATNIELTHE, B DIREN AT —Rh LR ONFE—E LR
WA R TEIVIAR DT AET DR REMEDRHV T,

INT L‘Hjjﬂiﬂ'*—7of/'}‘]//ff/*%:lﬂa:753§)@\ TV — a0l C T VCCP E=S VCCI SDONETIVT > T PO
ETT, INT O ATy 7 IREUE, BIVIALEREVLEET DT NARADOEEUE T DU ERHVET,

7.3.5 Uty A7 (RESET)

RESET A&7 % —FL T, Veop BIRZENEL ~/UWTIRFF LR, VAT DAL T 523 TEET, Uiy
I, tw DI/ O], RESET B % Low (ZRFFLEJ, TCALB408 DL AKX L 12C/SMBus DAT —h+~
2%, RESET 28 Low (0) (2725E, 7 74 /VNIRIEICATE S#vE 9, RESET 28 High (1) 127258, P A—Ro 110 L
NSNS EoiZar b =TI CEE TEET, 77747 B MER S0 E . 2O AT Vg
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SOT VT T EHNLE T, RESET B W8I0z sn5 e, Input Port LU A% 1% GPIO B> D IRREZ KL C
BEEET,

736 V7 b9 x7 - Uty FERUHL

V7R =7 Uty MEON LI, 12C /*\XJ:GDZI/i\lﬂ*‘ﬁﬁ%%ﬁéﬂéﬂ?‘/l\“f ZDa< R iﬂsbﬂ\éffm“f
DT NARIK L CEIRA DT 7V NREIZ) Y T30 ReHLUET, ABEEBVITHERESE 5720121, 12C
INADEREZR BN T, ZONRIZT NAAPEHGRSIL TR WIREEIZ T2 ERHV T,

VIR 2T Uy MERH UL, LFOFIETERLET:

1. 12C 2Oz ba—Fb START &M% 5L 9,

2. HFHTATRLAT, TRIFELDOY 2T )L a2— )LD [2C NA-TRL AT, RIW Ev % 0 12> ~L7-70000
0000] C9, EfEENH AR, 0x00 T,

3. V=T ea— Ui EEE TR — LTS TR TOT NARE, ACK Zi(FLET, RIW B YR 1 FEAHL) 12k
vhENDHE, TAAA AL NACK ZEELE T,

4. VxR TINea—)L - TRVADRENERINDE, 2 b —F(% 0x06 (TS 25T —2D 1 S"A DL EEELE
T, T NSANPMEDEDLE | T A RIISE EEE L0, 23V By "M T ET, 1 SA ML EREE
SN A ZIWEA EOASANISBITEEEINT, 73 RATIESH LWL T 12C Ay —T % BAELET,

5. F—% (0x08) D 1 SARBEEENDE, T ha—F LY TR 2T Uk S R% 4 T 5712 STOP
K EIFELET, START S IRLIEESNTHT AAATEEAL, Ve NIETEN TR A,

FEROFIENRT XTI THE, TAALRTI YA FITLET, RIS TR TOL A EIZZI T S, EIRA
VHEDT TV MEICRY £,

7.4 TINA ZADHEEEE— R
7T4ANR7—=F> - Uty b

Veep (2T (OV~) ZEINT5E, NE O/ —F 2 Uty M IV EREE 23 Vpor IZEIE 3 HFET TCAL6B408 (1Y
Ty MRAE J%*f—*féﬂiﬂ‘o ZolE Uy MNRREIZMRERSHL, TCAL6408 DL AKX L 12C/SMBUs DAT—h-~ 0%
TNENDOT 74V MR b ET, 2D, Veep % Vporp A THT, BUONU =ty k- A7V DHE)
FEEETRITLENDHYET,

7.57A55=205
7.5112CA V% —T 4R

W70 12C AL, S UT V-7 (SCL) FA2 &3V T v« —4 (SDA) T4 TSN ET, T3 A 2D H S B IC
BT HLXIT, W DOIAL BT NT v IR CIEOBIRICEE T ALERHYET, F—FimkiL, "ANREY
—IRRETRNEXIZDO A BRI TEET,

ZDOFNAAED 2C iIE 1T, START L&lE4%E T 220 ha—F o ko CHIthSN £, START efkix. SCL AS 28
High M &&I2, SDA AJJ [ 7177 High 75 Low ICE# T 5ZETT (14 7-4 ZBR), START KEEOH, 773 2D
TRUARNRAMREFEINET, &ML, 7 —FFHHE vk (RIW) 25 Tefk EALE Y N (MSB) 23 2R E S E T,

BNRT RV R NRANEZETHE, ZOT SARIE, ACK B D7 my 7+ 3L 273 High ©&EIZ SDA ATy [ 1%
Low 23572 Vv (ACK) TIELET, L AR F +F 34 ADT KL AAF% START 4&ffL STOP &Mt
BRI HIEFITEEEA,

[2C RATIX, K7av 7 7 OLADRNZ 1 DDFT —H - hDHNERESNET, SDA T4 DF —H i, 7uy7EH)
@ High 7SV AHIZEL TODLERHOET, ZORFRTT —X - TABELT 5L, filffla~ K (START £7/21%
STOP) LL CTARIREN D720 T (X 7-5 25 ),

STOP 1%, SCL AJ123 High ®LxZ SDA AT/ 171745 Low 75 High (ZER 524 T, v he—I0 014G
SNFET (X 7-4 25 H),

START 5:ff:& STOP KD, FTU AIVADHL Y — SAMEEDOBDT —H - A e link TEET, 8 Evhd %
SNARDIZIZ 1 5D ACK BV EET, Ly — 308 ACK E Va2 T5RIIC, M A3 &% SDA TA L il
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THAVENHVET, 77 VT %ITHT /SA AL, ACK BIHED 7y 7 #1725 High 7SV ADEET SDA TA L B ETEL
T Low ZHEFFTELLH1Z, ACK 71y « L AD X SDA FA L BT NA T T HRBENRHOET (X 7-6 25 ),
VAR DL — NPT RUARESIVTNDEGS . &AM 5 L2412 ACK 24K T2 LN HD E, [Alkk
(2, AP —TIV AR L DRT U AI Y ENSZAE LT E A RO %I ACK AR T DM BN HY E9, 1w Y72 EfED
702X, By Ty TR SR — AV REREE O S8 21 7= T MR H D F T,

AR =T DLV —NE R D ASAPNV AR ZIpbray 7 sk, 77 /) (NACK) ZAERE 3z, 7 —
HDRET 2L AR AH DT AIy ZITWHILE T, 2k, 2 he—J DL — 3T SDA 71 % High 124528
ZIVITbES, 205G, arhr—7208 STOP &2 AKX TEHIINT, NIV AIvHIT —F  TA L RS D i
ERHVET,

===

|
|
|
l
J

Start Condition Stop Condition

B 7-4. START & STOP £HFDEE

SDA / X \

SCL

Data Line |Change

K 7-5. Ev MEX

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
B7-6.1°2C NADT7 O/ Uy
RT2.AVI—TIAADEE
Es
SAR vh
7 (MSB) 6 5 4 3 2 1 0 (LSB)
FIRAAD [2C TRL A L H L L L L ADDR R/W
110 7 —% /8 P7 P6 P5 P4 P3 P2 P1 PO

24

BHEHZBTT 57— o2 (DB R BRI &) 255
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76 LRy v
761 TFNA AR -T7KLVR
TCALB408 DT RL A% [ 7-7 TR LET,

Device Address

T T T T T IADI —
|0I1I0I0I0I0IDRIR/W|

Fixed
xe Programmable

7-7. TCAL6408 D7 KL X

R73.7RULRAERE

ADDR 12C NRDVARL F DT RLR
L 32 (10 i), 20 (16 i)
H 33 (10 ), 21 (16 itk)

VARAE DT RV AD FZDOE Y MIID | FAT L8 (i 0 £33 FZIAAR) MEFRSNE T, High (1) 28R 9
LA BROENIE, Low (0) Z1EINT DL HEZIALEIELRDET,
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7628l L RS EAR VR N b

TRV ZRADT 7 IV BT 5L AR a2 ba—F3a< R AR ELET, 2031 MNE TCAL6408 D
L AR BRAFINE T, ZOT —H - SAhD TN 2 BT, BRI HNEL U AY (AT, 77, FE iz,
FNIHERR) 2L COVET, Evh 6 <R XAhD FAL 3 EvhaflAaB b THAL, T /3 1 ADJLEMKRE
(Agile 10) Z/RLET, a~v R SANE, BEAARIREFICOAEEFESNET,

LN~ RRRFEENDE, TRVIBESNZ L D AZ T, LA~ RS AR EESNDE T, Bt BIcE->T
TR ADEGES N E T, BIRARE, N—Fy =7 Uty My, 7237 =7 Uty M, HilHIL 23T 740
FT 00h IZRRESILET

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

7-8. HEHL X4 - Ev b
R74.A7E A b

L PRZ e aw Rk BYEA
N LIA A=18=9% =
B7 | B6 | B5 | B4 | B3 | B2 | B1 | B0 (16 ) 4 b DT 7V h
0 0 0 0 0 0 0 0 00 ANSIR—F FLE AR XXXX XXXX
S e x
ol ol oo ol o] o]l 1 01 Hi ) — eI 13 111 1111
H AR —1 A Ak
. ARy | Ex
ol ololo | o] o] 1]o 02 5 I 0000 0000
b s KE
P ax
ol ol ol ool o] 1|1 03 : eI 13 111 1111
iz IAFISAR
T | X
ol 1lolo o] o] o] o 40 R g \ 111 1111
BRI O Sy
. Px
1 1 41 R LRI | 111 1111
0 ol ool o] o L et
_ T | Ex
ol 1o ol o] o] 1]o 42 STl Z 0000 0000
ANTTT9TF LT ARE AT AR
NS a vV - =5
ol 1o lolo | o] 1]1 43 TNTITNTANT T A | RO TEE | 560 0000
F—T I L AZ AT SA |
0 1 0 0 0 1 0 0 44 TINT T /z»/s'r?/@?)i u}L?f\E‘X‘Q\\/ X 111 1111
LIoRH SAZISA R
o R
ol 1o lolo | 1] 0] 45 AT A LD AR KEN 111 1111
0o | 1lo0o o o] 1] 1o 46 A AT — B AL AR | FBIO AR | 0000 0000
. e s T | X
ol 1o lo | 1| 1] 1] 4F F— ML Z 0000 0000
N T VR Ry

7.6.3 L RHDFEA

Input Port LU AK (LU AH 0) IZ1E, BV DMERRL VAXIZE S TATIEH IO EBHITERSIV TR 7L,

ICASTLBaY w7 LUV S E T, Input Port LY A IFE ATV T4, ZOL P AZ I EEIAREFT
o“C?b\ HEITHVET e 77 4NVME (X) 13, SMBTEIIIESN DY w7 - L~ THREVE T, @A BIEORT]
(2 EXIABBRE DN EE I, FHERIFRC, RIC Input Port L RAZNT 7B ASNAHZEE 12C F A A @M 5=
R ASA M FESILET,

£ 7-5. L R# 0 (Input Port LR %)

Evh I-7 I-6 I-5 -4 1-3 1-2 I-1 I-0
F 7%V X X X X X X X
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Output Port L' 2% (L AZ 1) IZiF, KL UV AZ TH N EL TER SN TODE L BT B Yy 7 L AULHRE
NET, ZOLITAZOE Y MEIZ. ANELTERINIE AT ESY 525, KEHT, 2OV RAZMMBEAH L
7oA, RO OME TR HATBIREHIHEL TWhD 7y 77 ay 7 OIS ivE T,
£ 7-6. L RX# 1 (Output Port LR %)
Evh O-7 0-6 0O-5 0O-4 0-3 0-2 0O-1 0-0
F 7%V 1 1 1 1 1 1 1 1

Polarity Inversion LY 2% (LY A4 2) 14, Configuration L Y AZ T AN EL CEHESNIE L Ol % R4 52 L8
TEET, ZOLVRAFOEYIRIEESNDE (MM 2EZIAL), fHET R —h-Er oMKl ET, 2oL URy
DEYIRZITENDHE (10)2FEZAT), Hn T 2R —h B OOtk rfFSiLET,
R7-7. VPR 2 (Polarity Inversion L2 X #4)
vk P-7 P-6 P-5 P-4 P-3 P-2 P-1 P-0
FTHIh 0 0 0 0 0 0 0 0

Configuration L'’ 2% (L 2% 3) 1L, 110 B DM ZEELET, ZOLVAZOE v M 1 ITRET DL MG 5
N—hENTEmAE —=F AW SIRTANEFRFO AT EL TAR—=T ARV ET, ZOLTVAZDOE Y M 0 12707
LD RIETHR =R EATH I LL TAR=T TR E T,
&K 7-8. LR 3 (Configuration L2 R %)
Evh c-7 c-6 c-5 c-4 c-3 c-2 C-1 c-0
FIFh 1 1 1 1 1 1 1 1

Output Drive Strength L2243, P AR—hkD GPIO /Ny 77O H FIBREIL ~ L2 HI#HL F3, 4 GPIO i%, 2 2DLY
AL OHHE Y ML AL T, BEO M ) ER L~V BN T 22N TEET, 72ex X, A—k PO7 XL 2%
41 (Ewh 7 BLO6) THlfESL, AR—k P06 1L A% 41 (Evh 5 BXO 4) THiliEIE L, L FLFEIEETT, GPIO @
H I BREHL ~ /113, 00b = 0.25x OBRENSEE, 01b = 0.5x OBERENTHE, 10b = 0.75x OBRENTRE | 11b = 522 BRE)TH
FEDREN ZFFD X IZ7 BT TSN ET,

£ 79. LY RS 40 LU 41 (Output Drive Strength L2 %)

vk cc3 | cc3 | cc2 | cc2 | cc1 | cc1 | cco | cco
F7 4Nk 1 1 1 1 1 1 1 1

vk cc-7 | cc7 | cc6 | cc6 | CC-5 | CC-5 | CC4 | CC4
FTFVh 1 1 1 1 1 1 1 1

Input Latch L' A& 1% P AR —bh®D GPIO B> D AN 7o FHREEZ AR —T NV | T 48— MZLET, ZOVTVRAHZIX,
EUINAN AR =L THER SNV T DG EIZOA A TT, Input Latch LY AZ <R3 0 L& wIhTHA e
DIREEITT v F SNER o KIETHANE L ORENEAT DL, FIVIARNEELET, AL VAZOFRAHLE
1128, BIAZITZIT ENET, ANDEAIORD Y ZIRIBICR > THb, Input Port L A& &Gt & FIDIA A
<V (0= 3 N

Input Latch L' A% B I3 1 128y hEDE RS TDHANE L OIREN Ty FIET, ATPRIENZELT DL, E
DIABMNFEAL, Ajar v Z7ED Input Port LY A% (LY AKX 0 BEON 1) OXFEE Y MIr—REUET, Input Port
L AR Zd A e BIIARIZ T ENET, 72720, Input Port L YV AZ & Fi A 4 RTIC, ADE U Rmouyys
REBIZRED L, BIAITIZYT ST, Input Port L 2Z D% )G HE y MITEIVIA BRI IES N -0y 2B DM
ShET,

72X P4 ANisayy 7 0 RBIZHY, Zinbryy 7 1 REBICER LT, Yy 7 0 REBIZESE ., Input
Port LY AZIZDZEALZ X T, FIVIABBAERSNET (FAZSILTWORWEGR), Input Port 0 LY AX THiAHY
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DEITEINDE, BVIAIIIZVT EI ., ENLAECTEAL LT AT 22 o T e A7 E3, Input Port L' AZDOE > 4 1%
M1 %2HAAHLUET, Input Port LU AXDE Yk 4 DR OFe+HUAEIL, 2O 8 TI0112720E 9,

Ty FSITWRWATIET Y F ST AT OWRREDFIRFHZ BNV 00 | £ DInDREBIZRDE  FIIAIIT 77 4
TOEFEERVET, ANV URZEGAH T Ty T ST AT DIRTE /Z{ﬂﬁ@ifﬂﬁﬁﬂ%éﬂ FAAHE )T SHE
7, Input Latch LY AZ BT FENTAEELD BT F I TCORWERIZZE DAL AJ1Ouyy ZERTEOIRREIZR S
ZAI T FIVIAIMIZ VT SIET,

ANE BT F SN ATTINET Y F ST ATNIE DD L, Input Port L AXMNSD A HLIZIE, BIEDR
—hemTy 7 LB KENE T, ANEC BT TSN TORNANNE Ty F SN AN EDLHE, AV RS
MHEDOFAHUIZIE Ty T SNTcny v LUV RSV ET,
£ 7-10. L R4 42 (Input Latch L2 X %)
Eyh L7 L-6 L5 L-4 L-3 L-2 L-1 L-0
F7 Vb 0 0 0 0 0 0 0 0

Pull-Up/Pull-Down Enable L Y24 %ffifl4 5L, GPIO > DI NT v | VA AR A R—T NV | T4 —T
ST HIENTEET, Evbhznyys 11y b 28, TAT YT | TAXD PRI T 528 T&ET, Evh
ZaYyr 012ty b 58, GPIO BY b VT v | AR ARBIZYIKILET, GPIO 21 HEL TR I DL, K
PUIT 4 2—7 112720 £3, Pull-Up/Pull-Down Selection L Y AXZfd 458 7Ty 7P EIT T NAE 04K
FLOWT NN E IR T HIENTEET,

R 7-11. L2 X% 43 (Pull-Up/Pull-Down Enable LY X 4)
Evk PE-7 | PE6 | PE5 | PE4 | PE3 | PE-2 | PE1 | PEO
F 7%V 0 0 0 0 0 0 0 0

Pull-Up/Pull-Down Selection L Y AZZfli 1§58 ENENDL AL Ly a7 /I 5T 5281280, 4 GPIO @

TNT TR T NE T ARPIEAE R T HZENTEET, By hErY v 7 112y 58, 2D GPIO B2k LT
100kQ OFNT T RPINBIREINE T, Evbaady7 01y 5E, D GPIO E 2% LT 100kQ O /L&
VHPIONBIRENE T, LURF A3 HEA L CINT T | TN ANEREE T 42— T ST HE ZHHDL YU AKC
FEXIALEITH>TH GPIO B ANCEEIIHEE A,

£ 7-12. L2 R4 44 (Pull-Up/Pull-Down Selection L X %)
Evh PUD-7 | PUD-6 | PUD-5 | PUD-4 | PUD-3 | PUD-2 | PUD-1 | PUD-0

YaZsviay 1 1 1 1 1 1 1 1

BIRA L REITIE, Interrupt Mask L UAX T T 7 4L hdadw 7 1 1ty hSH, VAT AOEEIRLEIA T T 4+
— TR ET, FIVIABE AR =T ST DITIE, FIET o7 R7 - Evhanyy” 0 IZtyLET,

ATPIREENZEALL . Interrupt Mask L AZ Dt EE Y RS 1 127258 | BIIAIEI Y AZSHL, FIVIABRE LT —h&
NER A, Interrupt Mask L AZ O REIGE YRS 0 12y hEnb e, BIABRE L N7 —hSEd,

ATTIRIENEALL . ZTOFERLL TEWIAL N~ ATEINDHE, Interrupt Mask L AKX -y b 0 12y 5281280,
ENABE DT —hSNET, B RTT TIZEIAL DY — R Tl TNABATIDE AR~ AT B R 1 12k
rEndE, EDIARE L OT —MNIfERINET,
&R 713. LR ¥ 45 (Interrupt Mask L PR %)
vk M-7 M-6 M-5 M-4 M-3 M-2 M-1 M-0
F74/Lh 1 1 1 1 1 1 1 1

Interrupt Status L AX 1%, BIVIAZRDY — A% BT 57201 H 355 A BV EHL A2 T4, iR Esny
w7 1 OLGE . T DATTEATENAHLD Y —AFZ o7 RLTWET, By 7 0 D5 AJTE ATEIDA A
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DY —ATIIRNZEERLTWET, Interrupt Mask L P AX DOXFIGE Y RN 1 128y hESNDE (v AZESD), BIDIA A
AT —H ALy NI Y7 0 ICRVET,

F 7-14. L2 R4 46 (Interrupt Status L X %)
vk s7 S-6 S5 S-4 s-3 S-2 S-1 S0

T 7 F/Vh 0 0 0 0 0 0 0 0

Output Port Configuration L Y AX (X, iR—hENL CTT v a7 )Wind —7 0 - RLAv AT B EEIR cEa 4, ny
w7 012y DL 10 27y a7 VU THEMRLET (Q1 BL Q2 X777 4712720 Ed, M 7-2 25 H), vy
97 1Ty M BE O A —T 2 LA EL TR LET (Q1 3Tt —T b, Q2 172547, £, Hilfa~
VR —/4 A%, Configuration L' A% (03) THR—R-E L& EL Ty MR, 2OV AK (4F) &27mr'7
LTHIETT,
& 7-15. L R4 4F (Output Port Configuration L X %)

Eyh FHRIFE 2 ODEN-0

F7Hh o‘o‘o‘o‘o‘o‘oo

764 NR - NSUYHay
T —2 T, EXIALBLOGEAEVa~v R HEH LT, 2 ha—5L TCALB408 DO Cazasnxd,
7.6.4.1 EXA%

TCALB408 (27 — 4% E(ETHITIE, T/ A TRV AZEE LT, i FAZEwh (LSB) 20y 0 Ity LET (5
NAZT RLUAZONTURL K 7-7T 2B ), TRV ADRIZAV R ASAIPNEESIL, av U R A DERADT — 2%
ZETDHLVVAFEARELET, 1 BOEZIAL THEEINDT —F - A MIUTHIRIZHD EHE A,

R (W W2 W C N W WO AV AV AV AV AV AV AV AN AVAVAVAVAVAVAVAVAY A YRR |
Target Address | Command Byte | Data to Port 0 | Data to Port 1 \
/ | | |
SDA|s|o|1|o|o|o|o|SR|0|\A|0:0:0:0:0:0:1:o|\A|o.7: . patao  ooflafiz  Datar  1olp|P|
Start Condition \Acknowledge ;zcknowledge ‘Acknowledge | gtop
‘From Target ‘From Target From Target ‘ Condition
Write to Port % % | /‘—\
| | | 1
Data Out from Port 0 { I [ X |
| | o l
Data Out from Port 1 \ \ | Data Valid 1 )C
\ \ \ t, M [
K 7-9. Output Port L SR ADEEIAH
SCL  Ja2L 34\ s\ /e\J7\ [\ Jo\J1\ 2\ /3 /4S5 /e /7L 8L yo\ /1 /2\ /3 J4 e /7L/8 Lol 1\ /2 J3LJaL/5 e e e
Target Address \ Command Byte \ Data to Register \ Data to Register
/ |/ |/ \
= I3 I 3 Y NN 2 S T . [ I I - TN
Start Condition RITTV }Ecknowledge }:cknowledge p\cknowledge Stop B
rom Target From Target From Target Condition

7-10. Configuration > 2 X% £7=[3 Polarity Inversion L 2 X & ADEFEEAH
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7.6.4.2 ZrAY

NAarha—J 3N, #7012y LTz LSB ZA1 L7z TCAL6408 D7 R A% k(5 T M 13 HY £
(T AADT RLAZOWTIL [} 7-7 258 W), TRLADRIZ, 3~ R A EL T 778 R T DL VARSI ZRE
L/i‘é‘O

—H1X. ACK Z71ay 7« L ZADNE S EN =y P TL O AKICEZAENET T, 1 BOHAH LEEE CTZETLT —
5”/*‘/1’}@5( CHIBRIZHDFERFAD, EDNAANeZETHEEX, NA o =T 3T — X NE MR L FE A,

Data From Lower

Acknowledge Acknowledge Acknowledge or Upper Byte  acknowledge
Target Address From Target From Target Target Address From Target of Register grom Controller
s|[ol1]oflofo]o|ABlo]a| ' ' commandByte ASO10000AD1AMSIBIIDIIILISBio
[slof1fofofofofsR[ofa] |  commandeyte = fafsfof1]ofofofo[BR[1[amss & | ata ¢

h A

|¢— First Byte ———Pp

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

/ 1 1 L] 1 T T 1 ¢ | |
e m? L 1 |Dat? L |L$ NA :
r'y
4— Last Byte ——P Stop
Condition

7M. LRI D EDERAIY

SCL 12\ /3 _J4\ /5 /6 /7R oo

Data From Port ‘ Data From Port ‘

Target Address } ‘
SDA slo]1]ofofo]o0 1]la Datat |l | patas NA P
# O T | % 1 1
" start RNV \?&ACK From ﬁACK From NACK Frorp %Stop
Condition | Target ‘ Controller Controller Condition
Read From
Port h

Data ZX Data 3 Data 5

Data Into
Port * ‘ ‘ Data 4 X

\
\
— —¥ tys e {
\
\

A —
|
|
l
|

INT is cleared
by Read from Port

-
T
=2

Stop not needed
| to clear INT

| ‘ \
tiv‘H !‘f t|r 4" \4*
A T —HOfEEIT, STOP £IFICEVN DO THZILTEET, ZOLE BHDOT I /)T = —RFET DT — I BENET (' —
R), ZHiE, 2~ R A MRZZETORET 00 (Input Port L P AZ D A B IR ESNTHDLDEBEL TOET,
B. ZOMTIL, a~w R AMEE, HEE), BIORYIDOLARALZ - TRLUAFORHLE P R—MpBIRESNDET —FEDOM DL AR A - TR

LA LR ESHCOET (1 7-11 2BH),
B 7-12. Input Port L PR & OFiHE Y

|
M i
\
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87 V=g RE

e

LN OT 7V r—a AWt 7F A ARV ALY OBEAARIZE ENDH DO TIERL, THF R A
A NVANTZE DIEMEMES BB IRFEW 2L A, 2 O B2/ O@EEMEIZOVWTIE, B

BREDEETHWIL Q72T Ed, BERIZH F D%

DEEREZERB T DN DV E T,

5]

T REARFEL T AT DL T, VAT A

814 77U —a g

TCAL6408 D7 7' V/r—ar Tldk, ZDOT RA A% 12C 2 ba—TF (Fatyd) DL AR Z LU THERL ., 12C /SR (2
DAL E DDV AR A T NRA R EFHHIENTEET, TCALB408 (X2 b —T bl -5 ¢, 2 ha—
TR ETITHIE T4 EDH D GPIO DIFEIZEESNET,

TCAL6408 Dk F e T 7V —varit, ar ha—FADOEWIEIDEE (Veo) & P A—MUDE WS OB

(Voep) TEITELE97, P AR—MI AR —7 /b Ukoh, EIER, A1y F D7 —k LED REDT /S AAD NI JIHefst
SNHHA LU TR TEET, P AR—MI, BIVIAR, 7T =L AT —FAMT) Ty a -RENoT =2 2%5T%

ANELTHER T 2286 TEET,
82REJEMET IV — 3>

8-1 (2, TCAL6408 ZAl I FRERT 7V r—avZmmL £,

Veal Veep
Vel =18V
10kQS 10 koé 10 koé 10 koé
Vop Vel Veep
Master

Controller PO
scL scL P1

SDA SDA  TCAL6408

INT INT
RESET RESET by
GND P3
P4
P5
P6
P7
ADDR
GND

ALARM(1)
— SUBSYSTEM 1

Al

AN
N N AT
NN

Enable Controlled
\? Switch

B

A
R I I
N

A
—_—— e A
— \/

- — L

b — | ————— -

Keypad

AN
— — — |- AN
NNy

R

PO B&U P2~P7 (I AN EL TR STV ET,
P1UITHI AL TR STV ET,

oo >

ZOHITIE, FAA AT RL A% 0100000 (1258 EL TUVVET,

RECT, ) (P HR—IA) ICT ATy PRI R T,
B’ 8-1. RRNAT7 TV —2 a v EER

Ta—T TN IRD R DH S (P A —h ED) ATNFEHIR LI TT, RIA NIV AN T a—T 4 712 Be 0O Thiug, i
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8.2.1 BRRTEMH
xR 81 REH/NFA—%
BRENTA—F fEDH]
12C AJ1EBE (Vea) 1.8V
P R—bD A TIFEE (Vecp) 3.6V
HIDEBRER ., P R—hk-2 7 (loL) 25mA
B ER . P A —h>—2Z (Ion) 10mA
[2C /32711y (SCL) B 1MHz

8.2.2 /R kst FIE

SCL BEWSDA T4 D7 VT v 7HHL Rp 1%, 12C NA EDOT X TDOLARAA OEFHAEEEZEEL T, B@UNTRIR
j‘é%‘gbg%bi—g«o %/J‘7o/1/77‘7701|{&ﬁ6i\ \{k@ctaa: VCC]\ VOL’(maX)\ IOL O)Egiﬁﬁ—jﬁo

R VCCI - VOL(max)

p(min) ~ IOL
(1

BRI NVT T IPUL, ROIDNTEKRIES ERVEER t, (T —F - 77 AEERF X 120ns, fgo = IMHz) £/ 3A%
& Cp DEAETTY,

R -
P(max) ™ 0 8473 x C,,

)

12C NAD F K ASARRIE, FEHEE— R Ed 5 E T — R E)ET 400pF, £33 E#E—R -7 72T 550pF #8278
W T HMERHYET, 7 SAK &1, TCAL6408 D% &, SCL D C; F£7=1% SDA H D Cio. Bt / #ife | /34—
YO, NA OBV AR H DR EEZBINT HZE TELMEZ RO HZENTEET,

8.2.2.11/0 TLED ##/#19 358D Icc BME

/0 ZAJHL T LED il 286, @H 13 K 8-2 (TR TINTHEIZ I LT Veep IHERILE T, P R—F3I AL
LTSIV TV E L V) 28 Veep KNS DI o TN FEIIZ R E <20 E9, LED [3AL =/ REE Vr O
AT =TT, PR=FNADNEL TSN TS A LED 1347270 E 25, V) 1 Veep cc A FIZET %
VT VG#‘O

N TUBREN DT 7V r—a Tk, P AR—MBE AT ELU TSIV IR DS R/ INBICIN Z 5 TV A4 LED %
HlE92 P AR—FDELEIL Vocp ERIUNENLL EICTHHERHVET, X 8-2 12, LED W IR ELIEDORE
oA RLET, K 8-3 12, D7kt Vo 12k > T, LED 8B E LY/ &L72D Veep ZrLET, ZOHEIZEDS
. 1/0 DV, % Voep ERIUMZENLL BICHERF 57260, P AR—RS A ELTHERR ST LED 234 7127257238 Tb
HEEROEMELE£7,
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Veep

LEDx

Veep

100 k

B 8-2. LED &35 ICERE L /= fED K E /5B

18V

Veep

LEDx

33V

LED

X 8-3. (EBEETHIEZINBTNAR

8237 Vs — g Hig

25
—— Standard-mode
—— Fast-mode
20 \ —— Fast-mode plus
\
g 15| \
:z, {
o 10 \C
N
N |
5 \ | —
0
0 50 100 150 200 250 300 350 400 450
Cyp pF)
i?@%—F‘IfSCL = 100kHz, t= 1“8
EHE—R :fggL = 400kHz, t, = 300ns
8-4. RRKTIVT v THH (Rymax) E/SAER (Cp)
& DR

1.8

1.6

1.4

1.2

1

0.8

p(min) (kOhm)

T 0.6

0.4

0.2 — Vge > 2V
— Vee <=2
0

0 05 1 15 2 25 383 35 4 45 5 55
Vee (V)

VOL =0.2x VCC\ IOL =2mA (VCC s2V @i};,,!‘/ﬁ\)
VoL =0.4V, Ig. =3mA (Vgc > 2V)

#EE (Veo)
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8.3 BRICRT S#RREIR

831N —F*> - -Vty NOEH

TV FRT — AN AE LA T —F )‘JZ/M‘%%?J‘E%:{%% LT TCAL6408 %7 7 /L NIRREIZU BV N C& E
T, T —F Uy NEFATTHICIE, T A AE SRV By T 5720100 — A IV E5E T SELLERH E
T, ZOVEYNE, TV —1ar TT A ADH ﬁ’i’%ﬂ&bfﬁ/ TLTEEITHRAELET,

8-6 BLW X 8-7 2, 2 FIHD NT—FA L Uy RLET,

| |

| |

| |

] \

| |

| @«—Vcc TRR_GND—P, |

| | | |

| | | |
T } Time
|

«——Veo RT—> <«— Vee FT —» 4— Voo RT—»

Veer

Ramp-Up

| |

| |

| Ramp-Down | | Re-Ramp-Up
| |

| | |

|

|

|

I

|

«——VCcC_TRR GND—|

I > Time
| | Time to Re-Ramp
<+——Vec RT—F <«— Vee Fr—» <«——Veec RT—>
8-6.Vccp (£ 0.2V EZTHSETETT S, £EEZ0VICHY, EOHREINLET
Veep
A
: Ramp-Down : : Ramp-Up :
| [ [ |
| #—Vcc_TRR_VPORSO—P |
| Vindropsbelow PORlevels | N\ ‘ | |
[ [ [ [
; ; ; ; }Time
| | Time to Re-Ramp | |
Voo FT —M «—— Voo RT —P
Vee
A
: Ramp-Down : : Ramp-Up :
[ [ [ [
| #——VCcC_TRR_VPORS0 ¥ |
V,y drops below POR Ievbls ! 1 :
[ [
; } Time

I | Time to Re-Ramp | |
w— Vec FrT—> —— Vecc RT—>

8-7.Vecp FPOR AV YL 3 )VREZTEHA X TETL.,. TDEREALTRVET
F 8212, W HDHAT DRI —F > Uty MOV T, TCAL6408 DT —F > Uty MEREDMREEZHELFT,
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K82 WRINBER — TS0 T - L—b
P$FA—HN) @) B T R e
ter ST AL —F 8-6 ¥ ZIR 0.1 2000| ms
trr MH EDL—hk 8-6 &M 0.1 2000| ms
trrRR_GND HZU 7B (Ve 75 GND £ TR 458548 8-6 Z& M 1 ps
tTRR_PORS50 BT (Ve 25 Vpor miN - 50mV £ TR T T 554 8-7 B 1 us
Veep (7 VT BRAETHILITHDHH, V =1us DX
V, CCP CCP_GW » Z}jﬂﬁ 1.0 \V;
o0_oH RAEBIEL 7L L L HMesE
tew VCCP_GH =0.5x VCCX DEXIT, HERED S L 72 ) T IR 8-8 MR 10 VS
VPORF VCC jt)‘l‘—ﬁ)@ﬂjf@ POR @%E}\U‘/7O'TJ—:/I):/}\ 0.6 Vv
VPORR \Y cc j%kﬁ‘mﬁ#@ POR @%E%va-ﬂ?‘%yl\ 1.0 \

(1) Ta=25°C (FriZFRLik D72 BRY),

(2) RTAb BEHIIVBIESN TOET,

BIROL Yy FIE, ZOF SAADAST—A2 -V MEREICH B 8% RIET AR A DY ET. 7VyFIE (Vec_ow) &
EE (Vee oH) HEWITKIFLET, AA RSB, V=R AL E—H VA FARL A AL E—F VR, AT —F Uk
o MERICIEB% JUET N TF, ZRBOMEREIIE T2 BRI OV T, [ 8-8 L % 82 #BIRL TS
Uy,

Veep
A | |
| |
| |
IVCC GH v
,,,,,,,,,, Lo e
| |
T T > Time
| |
«— Vec_ew—
Vee
A | |
| |
\ \
| |
7777777777 4, JE— PR }7 =
| |
T T > Time
|

8-8. VU yFiRET Y vy FHE
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PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

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

Addendum-Page 1

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



http://www.ti.com/product/TCAL6408?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TCAL6408?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TCAL6408?CMP=conv-poasamples#order-quality

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 20-Jan-2024

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 16-Dec-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TCAL6408DTUR X2QFN DTU 16 3000 180.0 9.5 1.75 | 1.75 0.5 4.0 8.0 Q1
TCAL6408PWR TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TCAL6408RSVR UQFN RSV 16 3000 178.0 13.5 2.1 29 0.75 4.0 12.0 Q1

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

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

Pack Materials-Page 2




PACKAGE OUTLINE

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

4.3 y
@ To10 [c[ATe]

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N

INSTRUMENTS
www.ti.com




PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

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

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

4220204/A 02/2017

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
www.ti.com



% PACKAGE OUTLINE
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

2.65
2.55

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

(45° X 0.1)

4220314/C 02/2020

NOTES:

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

ULTRA THIN QUAD FLATPACK - NO LEAD

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

e

T SYMM
12X (0.4) (2.4)

1

(R0.05) TYP

15X (0.6) 4—-—-—t

]

5
|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 25X

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

/ ! METAL UNDER

METAL EDGE | / SOLDER MASK
I
I
I

EXPOSED METAL T\ SOLDER MASK EXPOSED/ T SOLDER MASK

OPENING METAL |

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4220314/C 02/2020

NOTES: (continued)

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

ULTRA THIN QUAD FLATPACK - NO LEAD

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

-

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 25X

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

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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