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6.8 I} FFirf:

EFRSEN Vpp £10% T
S REAERAR Vpp FIUIAS

HABRTIERENE (Ta)
23 TR Voo 25°C -40°C £ 85°C -40°C & 125°C gy
BN OBA BKR| B #E BX| B O#E BEX
£ @& & & ®@# @#H ®€#H HE &
IS
1.8V 15 30 30 30
C_ = 50pF 2.5V 8 15 20 20
to | fEAEIER Sx#%D, D % Sx 3.3V 5 1 15 15| ns
5V 4 9 10 10
CL = 15pF 5V 1.5 4 5 5
1.8V 44 94 103 103
R, =10kQ , C_ = 50pF |2.5V 30 63 67 67
trran BTN SRR |AX £ D, Ax 2 Sx 3.3V 23 51 54 54| ns
5V 18 43 46 46
R_=10kQ , C_=15pF |5V 15 39 43 43
1.8V 39 68 75 75
R, =10kQ , C_ = 50pF |2.5V 30 48 50 50
tonen) |fEfEERIF@ER  |ENED,ENESx 3.3V 26 40 42 42| ns
5V 24 34 37 37
R_=10kQ , C_=15pF |5V 22 31 35 35
1.8V 60 80 85 85
R, =10kQ , C_ = 50pF |2.5V 50 70 72 72
torren) | fE R MoK |EN 2D, ENZESx 133y 40 65 70 70| ns
5V 28 50 55 55
R_=10kQ , C_=15pF |5V 23 30 35 35
1.8V 1 16 1 1
toow | eI6T/E AT D DaEee P iiz 1 ii 1 1 ns
5V 1 33 1 1
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6.9 FEAN S
bt i=paedii] Vpp £10% T
HAREAERRFR Vpp A Ta = 25°C R4S,

v R -40°C Z 125°C .
3% DD 1 )

BAME ARME BKE

EANRRAE
1.8V 0.01 1
3.3V Rs = ling < 1mA 0.05 1
. 3.0k Q INg = TmM .
5V 0.1 1
1.8V 0.01 2
Rs < Iy <

33V 3.9kQ 10mA 03 3

AV EL B Rttt ok |5V 0.06 i [
ouT vt

e 1.8V 0.05 2

3.3V Rs = Iy < 1mA 0.05 2

5V 0.1 2

1.8V 0.05 15

Rs < IINJ <
3.3V A AN 0.05 15
5V 0.02 15
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6.10 B R4
1 Ta =25°C , Vpp = 5V I ( BRAER A B )

270 370
— Ta =125°C — Ta=125°C
Ta = 85°C 320 Ta=85C
220 — Ta = 25°C — Ta=25°C
— Ta =-40°C — Ta=-40°C
—~ — 270
S <
g 170 % 200
€ 120 g 1o =
s 5 | —1 r—~— —~—
. | — /\\ 120 - e
— — | _—
I
/__/—/ 70 ——
20 20
0 1 2 3 4 5 0 0.5 1 15 2 25 3 35
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)
VDD =5V VDD =3.3V
B 6-1. SEmH5EE KRR B 6-2. REHHSRERRR
530 700
— Ta=125°C 650 — Vpp=5V
480 Ta=85°C 600 \ Vpp = 3.3V
430 —— Ta=25°C T\ — Vpp= 25V
— Ta=-40°C 550 iR — Vpp= 1.8V
= 380 g s0o0 I\
§ 330 § 450 I \
g 280 /A Sl 1\
@ @
[0} [ /
o 230 o 300
< 4 < /
O 180 O 250 /
130 200
150 /
80 | —— 100 T
]
30 50
0 0.5 1 1.5 2 2.5 0 05 1 15 2 25 3 35 4 45 5
Vs or Vp - Source or Drain Voltage (V) Vs or Vp - Source or Drain Voltage (V)
Vbp = 2.5V Ta=25°C
& 6-3. SERmESRERKXA B 6-4. SuE Fi FH 5URIRBRIRAR B R 2 AT SC R
1100 15
— Vpp=55V 14 — Con
1000 Vop=5V 13 CsorF
900 | — Vop=33V 12 == L — Coorr
_ 800 — Vpp=1.8V 1 — L
: T 10 ———
= 700 =
€ | o 9
g 600 : 8 g L
=1 S N s s
S 500 g 7 —
> g 4 ——
S 400 ‘ g
B 300 I ° 4
200 i ] 3
100 E— 2
o ~ — (1)
0 05 1 15 2 25 8 35 4 45 5 55 03 06 09 12 15 18 21 24 27 3
Logic Voltage (V) Vs or Vp - Source or Drain Voltage (V)
VDD =3.3V
K 6-5. (IR IR 5P EFKIRE K 6-6. LA SRR B EZ AIKRE

S
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6.10 BLARURFE (£2)
1E Ta=25°C, Vpp =5V I ( RAERH UM )

80
— TonEN)
70 — TorFEN)
60
@ 50
[o)
E 40
30
20
10
100 1k 10k 100k ™ 10M 40 20 0 20 40 60 8 100 120 140
Frequency (Hz) Temperature (°C)
Ta=25°C Vpp = 3.3V
& 6-7. IR R SRATF IR Z MR R & 6-8. Tonen) 1 Torren) SREZRIKXER
50 40
— Transiton_Falling —— Transiton_Falling
45 —— Transiton_Rising —— Transiton_Rising
35
—_ 40 —_ — .
A v T
= =
N
g ~——— g
= 30 ———— ';
g g
2 25 S 2 25
[ ™~ =
20 L |
~—1 | 20 —
15
10 15
15 2 25 3 35 4 45 5 55 40 20 0 20 40 60 80 100 120 140
Supply Voltage (V) Temperature (°C)
Ta=25C Ta=25°C
B 6-9. TrransiTion 5 HIBEHEZ [ HIRER Bl 6-10. TrransiTion SREZ HHISRER
-4 -20
-30 »
5 i -40 f
~— y,
N __ 50 =
& 6 S 0 all
a o 1
s g 70 -
‘© c M
© 7 g -80
=
-90
-8 -100
¥
110 by~
9 -120
100k ™M 10M 100M 10k 100k ™M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
Ta=25°C Ta=25°C, Vpp = 3.3V
& 6-11. SEmI R S AR R & 6-12. BHRFIRHTKR B S 2 AR R
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6.10 HLEIKFE (42)
1 Ta =25°C , Vpp = 5V I ( BRAERH B )

Vpp=5V
14 — Vpp=3.3V
— Vpp=1.8V
12 DD
10
s
E:]
5
%: 6
4 ——— —
2 —— —
| ——
o[~
2

0 5 10 15 20 25 30 35 40 45 50
Current (mA)

VS = (VDD/Z) , TA =25°C
& 6-13. IR SRRt B REB Z AIRIR R
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TSHNERER
7.1 SHEEHE

R A 0 R LS A PH IR AR (Sx) ANIRIER (D) 512 A 0 WAt LB o 3 368 L BEL i i N\ L P T R 90 HE I 1 A2 41T 22
e 775 Ron T Rx @R, NEERTHTE Roy KIMERE. B (V) MR (Isp) Bt b 5 & H# AT
& , Ron E‘Jl‘[‘ﬁﬁ/ﬁﬁﬂ 7-1 fiioR , Ron = V/ISD .

(V)
N

Sx D

B 71. SEHBEENERE
7.2 WK BRI
FERWPIRAE T |, FFIA R AL I F
1. WA R
2. ek W LR .
VAR FL UL E SOOI SR W R0 N B H A 51 BRI R - IR AT S Is(0FF) RS-
IR ARG FL U E SCRIT SR W R0\ BT H I A 5 BIFR  FR 2 HBIR I AT S Iporr) R«
Kl 7-2 JEos 1T IR P A SR FLR ) B

Voo Voo
Is (oFF) Voo Voo
SO SO
ons

Io (oFF)

—
L

Vs

%]
~
o

s6
o
6 o )
7 O
Vs —

GND

GND

E 7-2. XERAERNERE
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7.3 SERHER

PSR T IR L RE SOOI SR P 5 I DN B R AR 5 BRI L i PR 5 Ig(ony RS o
qi‘

T T I FELUARLAE SO T 9K P 5 IR N B LR R AR 5 | B R s R 1%

TED TR, DR 5] B SRR B 5| BRSO R o 7-3 o THTNES@ERER (H Is(on) g, Ip(on) FR)M

L
Voo
VDD
N.C. S0
S1 °
| D
b
Vs —
GND
7.4 B ]

Ip (o)

TR Ipony F7%

Voo

SO

s1

S7

0-—-0
<
g o0
o

K 7-3. Bk BERNERE

GND

N.C.

FeA i 1) SONAEHBIEAR 5 ETHaR B2 0L 50% BB Ja & fF4 th b T+ B R BE 50% P dk e . 14 7-4 @R T
T E RS 18] (AT trransimion 78 ) HEE.

VseL

ov

Output

oV

50%

50%

t; < 5ns 50% 50% t < 5ns
—»| [¢—trran_HiGH  trRan_Low — | [¢—

trran = Max ( trran_HaH, trran_Low)

Voo

Voo O—

VSEL

A0
Al

A2

B 7-4. At N ERE

OUTPUT

Re

C
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7.5 LW E S

SEUT A R R — T A DO R, T AL TR PR R NN . R BRI 5 SO TR | RS
5T SR T RS BT R 2 2 R I RO IS & R . 8 7-5 % 1 T el
BIER ( FARES topengam o7 ) INELE.

Input Select

(VseL) OUTPUT

Re CL

teem = Min ( tagw_1, teeu 2) VseL

B 7-5. Sl AR M E R E

7.6 tonen) M torrEN)

I B ] 2 SO BE LRI 50% BME G &4 B A2 10% s iR ). A 10% & KRR AL 84 f B
7, 385 RGN n] LA 8 M A7 A L BE AT 61 3 FE R IS I B i (R) . ] 7-6 BoR T H T E R (a] ( S
toneny 27 ) HIBLE.

MW 1] 5 SONAERE S B 28 IS 50% BIE f5 #8 him th N B2 90% AT a5 I 1A] o {8 90% & K42 (#3441 i

T, AR5 RGOS R] DL R M A7 K HE R A 4 3 F R S I R I TR 2. | 7-6 B T I E RS A ( TS
torrEn) B ) HIRE.

VDD

Voo ‘\
Ven t < 5ns

Z t < 5ns

50% 50%
\ / Voo O—k
p| outpuT
ov. T [~ s1
; O
| R c
s7 °
—» |4 ton en) —P» |4 torFen)
N
90% = 20
OUTPUT
Vex AL
10% A2
GND
N »
N S
& 7-6. JTAE A ST A1 B ¥ B
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7.7 HEEAN

TMUX1308A F1 TMUX1309A 281 B A L4 1R 454 . NMOS Fl PMOS /iik % 2 1A B2 AR AL #S 4= &
BAEMIRAS 5 10 R BRI ml b T H S 309 1] 7 e B B AR N EEL AT o ¥ N 2 A T A% s 0% P B r AR O BTN, AT
5 Qe Fono B 7-7 R T T E NI (SX) ElJRAR (D) I HAENF R E .

VDD

VDD 777777777
S0
Vs O—
VEN
S5
ov

OUTPUT

Output

Vs

K 7-7. B EANERE
7.8 }WTkE B
S T R B 5 SNSRI IRAR 1R (D) AL FOAE 2 15 S Wi (VR R B I (Sx) EiiniifE 52 k. & 7-8 SRk THT
5 D o 5 ) R T S e R B e A =
g{TpF O
Vi

ee ANALYZER

IR I B

Vsic
+—O Vour
Re
Sx %
o 50Q
GND R
50Q

B 7-8. XETRENERE

NETWORK

V
Off Isolation = 20 x Log <_€§IT) "
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7.9 Bk

HPLE O o3 — 8 f IR AR 51 (D) Ak RIS 5 5T R 38 A Ik 51 (Sx) EREiE S 2. B 7-9 o 7T
&SRR EMA TSR A

0.1pF

2l

NETWORK

ANALYZER

S1

Vour O *
Ru
D
500
Vs R
L
(E Og s2 500

Vsig Sx

= o
Ru GND
500

B 7-9. @B B AN E R E

14
Channel — to — Channel Crosstalk = 20 X Log (—%_JT) )

7.10 5 5%
AR 5T XA 2RO\ G N 3 SR YRR S B (SX) B TE SR AR 51 R (D) AR B B0/ T 3dB SR E
. & 7-10 B T TS 5 ik s .

0.1pF ®)
<]
V,

DD

NETWORK

ANALYZER

Vsia

€ % % O Vour
S R
500

o—>x |
GND R
500

A 7-10. FRUWEHRE

Vv
Attenuation = 20 X Log (V—i> (3)

711 FEN L]

TEN R LR AR AR B NSRS 5 BR AR I 5 5 5 R AR 1 ey AR AL BEAT IR . B 7-11 o T T IEEA
LR AR 1 B L
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Voo
Any OFF input T
Vineut 2 < GND or Vinour 2
Vineut 2 > Vop Q ]SO O/
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O/O_" D Vout = Vineut 1 + AVour
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S5 O/ o—e @
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8.1 Mk
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Sl IEPIRA I | ¥ FrEik 5.5V M TAE L . e O VEE IR AR 51 IR i i 5] BRI FEL ., AT AR 2%
PG B2 TELE I FRIR . R 738 5 T 75 76 38 S 4% ) 510 3k 4T e YR PP 42 ), AT S8 KPR B HL PR A T RS E 24
P BN | B E AR Y TMUX1308A AT TMUX1309A 13k #8 5 JIZE Vpp = OV IR TFE 5.5V, 4,
RS 2 B R R 2R REIETE Vpp = 1.8V I NIgqT |, RN RVFERESI G 5 — A28k ik 5.5V 2 d ¥
FHERE | M TC 75 4 FH AT H R e e 2%
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8.3.5 FHF A

TMUX1308A F1 TMUX1309A %%t i BELPT f #idb AT 7 etk . I N E R 3 = P b i, fr A RC Al fg
2l E R RS R ok, BRI RC & —M4asafe e M B k. 2 58 A 3% 30 2 52 i o A v O\ (5 4 AR
SE T BT IA] o 24 O Sam A5 v P H g N 2 (S YA A 457 5 T 7 0 e FL P o I R IR i HE O S L T
—b LA, NI SE@MRE R . £ FEF ARSI T — A e A XERT
e s T K T 8 2 P A4 i 12 o

5V
13.5V
T Switching from SO -> S1
.
I§ D ADC
S SO
S1
T
] s2
N
[®)
L :I: =
& 8-1. Wik BB E
55
5
45
4 —
— 35 —
o /
g 25
(o]
> s rad
1
0.5 Comp1
0 Comp2
TMUX1308A
-0.5
2175 218 2185 219 2195 220 2205 221 2215 222 2225 223 2235 224
Time (ps)
&l 8-2. TMUX1308A 575 428 Il et xe A [A] ) EL 22
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8.3.6 JEA B

FER R Z b, N FLR ) D AE AT B 1 TE ROE TE b R R S R A ROl IE ST . R AR R SRR S
HUIR ORFFLE Vpp + Vr, Hoit Vo KZ008 0.6V DRIl 2 HL s 10 3 B30 I K AU R I 28 P P8 LB, % P L Atk
TEAT B R VE N o SRR, A TT AR R R ERE AT R B IETE N TS BN R R . TEARI
AL (ViN) & T IERJEEL (Vpp + AV) SR T# (Vss) Mamdili A 51 BIE) B 1ZBtiiam AR —
P IFRN AT A — I, ATRES RN R GRS BEAN AT SEE o VE NI LR AT Bk A AR YR, BRI T8
Hl.
o HARMELRSGESZAGMNA (Bl L) BaERE RS ) AT RER S BT SR ol A& S F ATE N FRIRL A 2 o
o RN TR B AL SR BRI | WAL B R G AT RERZ BIVE N BRI .

FENESRRW - K CMOS JFo /LM A s M i B ESD 4P M . I A AR AL ESD R4, i&
Seftt A Az D RE , AT B LIRS A\ B = T Vpp BT GND M1 Vgge i HIEANBIZE(E 5 B 42 10 51 B
SEHERSMEZ ESD THE  HRE iR T REmRERK. R ESD “HEKIEREE (VF) KT
PMOS BR{E S (VT) , WHTA WK PMOS K338 |, I FLIEIR AR 2 18] 2 LA B 0 B IR HL O, AT 2
T RERF WA 51 _E 4. [ 8-3 & 1 S CMOS JT AR SR iE N B BR A ) T 4L ] o

Injected currentinto
unselected switch input

S0<€ >o
©
1 Somecurent goes. Most cument goes through
H thoughesso | | & [ ascon duction
H P
H ESD
N

s1 0

520

$30
Drainvoltage D
VDD + VF (ESD)

ESD

s5 0

S6 O

LogicD ecode > o
S7-G= e
S

Selected switch ian

VDD (PMOS gate voltage)

&l 8-3. 417 CMOS JT SRR SRH N HL I Bk 42 ) T A6

DI IZ L s B AR A 2 R o IR ST BN B AR L Vpp it VT o T DUE e A2 B 51 BRI b 2 T8 7800 14 ik —
P S AN T AR IR A R S SO AE < Vpp + VT JEUINT IR ER AR , AT ORI EIEN 5] I 6 32 R IRV E N B2
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T HEMEATFEH Ron 224« BT/ H I FET JF2C 1 5 B PH A7 B IR PV 5 mm DRI b 5 | B FE P L
HYRHL T = VT B, S 55 R ge s IR 2 . fin it oh i IX PP 2 A0 A rT B2 T 805 B R il B RS IE AR 1Y
BB S i) B, T AT B2 R RIRS FE AT 5. 4K 8-4 T |, S2 K555 M S2 5l L 53] D 5
I REE 5 M2, B T2EHK S1 51 EEENER , Kbz | RS THFEHRE , H ESD Ry e
RAEIERWE , A EIRPUR A mFe . HIR R e 2 OB R FET R0 Ron , MM FEL D 51 I 1fr 7
AV iRZE,

0]
T Vop
IVO ‘ +AV error m Vo
W Vs
1 * °/° L
St OFF D
-AV error
? O— O
ON

&l 8-4. EN YN Ron HIFZMH

T B RGN AN AR A e, TMUX1308A AT TMUX1309A # BAA A BE N R ThAE , NI H
AN AR AT BE B 4 (IR TR T SIS SRR R RS 2 N ) o PN RN HE g ) R
RELHAGSHAE LNESEEBEERE , MASHKWEHGESEAENES . 75N I 6] s S aT R4
TMUX13xxA 2 E NG SRR BE R |, AR A CMOS A F 8 G k%, i,
TMUX1308A 1 TMUX1309A #5155 1147 21 FL YR 5] BEI A P 358 W BR A%, ATV B T SRR e 152 3 L 5 5 | BRI ) e
B A 22 48 B VR R AR B A VR R XU . A O B TMUXA3XXA 288 FIRE S V3 N L I HL B 1) — M3 S BR A 1R T 4k

K, 2T 8.2,
Block
n

R .4

I I
I I

ESD | Circuitr: | ESD
I I

"% | AV
(Simplified injection curr ent circuitry,

] 8-5. 1 R ) i 14 AL B

FEANIEAR BRI 51 B ( Sx B D ) BYEN LR P ] AR AR O AR R K . 2125 A AR 5| RIS A O HLE B i
FEFE S K IS ST Vpp BUKT GND I, %51 R F ] e ek 5 . AR E 4> FET , F T4
R AT B N LA RS R L R I 2 GND . AN N FELL FEL S T R A A0 A S0mA 1R A
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i, IZAHE RTEAR TS RE I R SCRF R 100mA HL . RS RGN AT IIANIE] , AT RE R 2248 A3 IR BR i B BH 25 9 Hoo
JUE 2 R AR D 18] 8-5 W TAERIA 51 BIALIE FE L) TMUX13xxA R Y7 HLER .

Injected current into 1
unselected switch input
| T T I
“r $ | .
I
p Control
ESD - ESD

I

. | I

I

&l 8-6. F A\ 51 I HITEN HE 3L
Kl 8-7 S 1 AR R AL s S K7 D0 A6 P A TR PR HL BEL % (7= 1

LogicDecode
o

Vineut > Vpp OF

>
Vinpur < GND n |
[
T H !
Rum I
VineuT ESD P 1 : ESD
I
g N | N

& 8-7. SR FH B BRHE FH AR i B4

FAEEN A I R R, VAR R AR S A B K T Vpp B/hT GND. £Ei 2 % EREL T, X F1E
T EE I a8 FHAE S 842 , fRY FET ¥ 5l |, IR 5 702 GND. EXMIEAL T |, 75 24 —A> B BE L PR 8 F
TN R BR B/ T 100mA. BUR &b T =Rl 5.
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8.3.6.1 TMUX13xxA & kH , BEREFEABMAES KT Vop ( Vop =5V, Vinpur = 5.5V )

WAV CMOS e fq — MRS mIE S| I N # ESD M |, Hai e B K48 30mA | % W& K SiE |
TERH AR ER A S . (HR2 | T FHRBRASENBR , XSRS, FF— BRI B
fl B R AN S0 |, B T AN e R R AR . TMUX13XXA S it 7 200 FH BB 156 PR It FE BH 28 R b FE X Fh 15
W Aid, ERERARIE SRR GND |, XA A 5N IR H AR [ (04 e 3

8.3.6.2 TMUX13xxA B EH , BECEFEHBMAES KT Vop ( Vop =5V, Vinpur = 5.5V )

2 IE Ak HARE S R F A (R O HETERLE 0.5V ) B, JENHIRIEH B e S E 0. HR , EERF TiE
EIRAELEFEERBT |, SR BB e EXMREILT , — 840 N UK o AR H 5 5 5 )
F| GND , (HASEA D, Fitt | —SS ok fit IR B IR . IXRE | a8 Rat vl AR I Bl E 15 00 B 72K
AL RGO, AEATY R 5 BRI 4 it R AR 3 a8 R e 2 il I A IR, 45 S IR PR 9 HE BEL 2% DAASE 88 1 DR RF 7E B
KR ST AR AN I B IR RAS DA

8.3.6.3 TMUX13xxA K LH , MIAESHAEBE (Vpp =0V, VinpuTr=3V)

EEAABEFEEERE T , 172 CMOS FF Xk e AN m s |, 80X SN im#a A 205 i |, JFn]
REAR IR T Ui a8 1 B2 i F YR 7 . TMUX13xxA HLE% A UTE TG FELJE FEUOIRAS T AR BRI NAS 5, [RI B B K PR B b o
/> T S8 N i 21 HH i ) D e A ol I i e AR A BRI S 400mV , TMUX1308A A TMUX1309A 58T
P/MEAT R ESD AR S K AT REYE .

8.4 SR

% TMUX1308A ) EN 5l B H A ACSFI , PRz — 2 W4, BRIk P& roRE . FFE, X
TMUX1309A (1) EN 5| g £, PRI MM E , RAARRGR T A2 RIS . 25 EN 5]y
P, AR L RPIRAS W, B RSB AL T IR

WA ZFURE A (2 AR ) 5| IE R 2 GND B Vpp , AIMTE S AF AN ARSI LI , CMOS i A ZZ 1% 2087119
2 PR G T RN REIRE S HARRA (Sx Al Dx ) MiE#F] GND.

8.5 EfHRE
% 8-1 5% 8-2 A AIIRAE T TMUX1308A F1 TMUX1309A I B .

% 8-1. TMUX1308A E %
A0 | PRARHEEERE (D) 3 WK SER
S0
S1
S2
S3
S4
S5
S6
S7
A 33 84 A

>
[}
=

Ala|la|la|lo|lo|lo| o
Al a|lo|loOo| ||| O
= O|=|O|l|O|=—|O

—\OOOOOOOOQ

x
X
X

() X 5%
% 8-2. TMUX1309A EfH%

EN | A1 | A0 | Fr&iEE3E% ( DA 71 DB ) 51 HIRESKE

SOA % DA
SOB % DB

S1A & DA
S1B %= DB
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% 8-2. TMUX1309A EfHFE (%)

EN | A1 | A0 | Fri#RIEE 2R ( DA M DB ) 3|5 S#E
0|10 508 7 0B
0| 1] 595 7 0B
1| X0 xM JITA A T 1
(1) XFEwREK.
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9 N AL

#HIE

LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

9.1 MAER

TMUX13xxA £ 510 LLZEAR 5 10 TAE FL s fE R VS L ( 1.62V & 5.5V ) WIRAEARHE N B AR . XL gs it
A5 1.8V ARG, SCEERSA 1.8V /0 B R4 HHiET. HAh |, 85N 51 IS SR 2k 245
B LIRS PRSI | 28 H S ik 5.5V LR NIEAT. iZIhRERT LLD 132 48 5] I B s 4
SRR (R B A ON FELUA LR AT B 1A S R AR FYE S R i . IR R T REA TMUX13xxA BCA I FH 2 1% 2 H 23 0
TFR R, AT LUK RS E 4k BB R AL RR R G A .

9.2 SR ]

FIH TMUX13xxA Tfe 11— F S K & G 5 2 0 2 H 35 e MCU 1) ADC. 548 ADC Lt , 7£
MCU M FISE R ADC A 2% St i o ¥ 7E ¥ 3 L 1L e R AT REM R AR A . 22 I 2 P % FR VR A% 1R 110 B
ADC 5l IR i 2 A NBUE S | IXPE /0 ZIRM KRG T R CEE . TMUX1309A % IE & H 27005 5 5k
AP 41 ZEE RIS

______________________ Vop Vio
LDO #1 T
MCU
LDO #2
RAM FLASH
LDO #3
|
I Int ted
ntegrate
LM20 .
Analog Temp. 12-bit ADC
Sensor
LM20
Analog Temp. Port 1/0 TIMERS
Sensor
LM20
Analog Temp. -
: Seisor P : 1.8V Logic
: : lle)
System Inputs & - J_;
Sensors -
& 9-1. #f55 LB E A ZISEM ADC
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9.2.1 il EX

XF XA RG], IEER 9-1 FHIH S EL
% 91. %itSH

Y &
8 (Voo) S0V
/O =25 0V & Vpp (5L&EH)
P 1.8V He#
TN 8

9.2.2 JEQ R W FE

TMUX1308A #11 TMUX1309A &R AEMI AN ( FRIR AR A AR BR AL ) BIT[iEfr. WRABH & EBERED
R RS SN B 55 ER RS | 3R MCU @it GPIO #H T4 . £ E H % MCU ) ADC [T E A
WAZIAL T TMUX1308A F1 TMUX1309A #2417 A JE N , AR E ST BIAELL Bt X T mIEE kR
5V st , F S VEETT LN OV £ 5V ; s KREFSH AT LA 100mA ( 5534 85°C B ) Bk 25mA ( FABEE
)y 125°C i} ) .

9.2.3 HMITEERT

FEVPAIR AR 2 B ST T G 1) 22 A PR PT SEAR I, S50 R A B A IS AT 26 T RIPERE. X T TMUX13xxA , Al
TF 78 NS & A e B ARG SO N, BLARN TR T SE IR B R G it 550 e b J B BEAT 1T
BMA RS FECSAT @, BUR RN 7 =ME00 , DU R 5V i L s TMUX1308A 7E Hiits 4
AT T HIAT N
FATAEL T B BT IR R R — M oL, Bl $eiiiE 87 Jf Hilil SO A4 it Bt 1% Ut »

VDD

I

S0 _—

Rm _|S1 _—

= _|s2 _—
_|ss3

T e

S5 5

[S6

Vour = Vineur 1 £ AVour

A%

;
|

EN [A0 A1 A2

<~

Vs Riim

B 9-2. % #EE S7 HiEE S0 K4 mitiE R IER
% 9-2 BoR THEEEN I/lp 0 25mA [ K AR I & Fh Vgar 15 I AVout~ Vspar ME/D Rym 1B . itk
) Rum 25t AVout P4 s |, [Fi R ORBRE . Bt /N Rym SR 8544 .
# 9-2. 25mA HRZFF R Ryim H

VBar Riim AVoyr ( #22UE ) Vsgat
12V 470 <10pv 5.6V
19V 750 <10pv 5.6V
24V 1K <10pv 5.6V

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TMUX71308A TMUX1309A

RRXXFIRE 29

English Data Sheet: SCDS477


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmux1308a?qgpn=tmux1308a
https://www.ti.com.cn/product/cn/tmux1309a?qgpn=tmux1309a
https://www.ti.com.cn/cn/lit/pdf/ZHCSWN4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWN4&partnum=TMUX1308A
https://www.ti.com.cn/product/cn/tmux1308a?qgpn=tmux1308a
https://www.ti.com.cn/product/cn/tmux1309a?qgpn=tmux1309a
https://www.ti.com/lit/pdf/SCDS477

TMUX1308A, TMUX1309A

ZHCSWN4 - JUNE 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

# 9-2. 25mA WA TF XM Rum B (42)

VBar Riim AVoyt ( HLHUE ) Vsgar
36V 1.5K <10uVv 5.6V
48V 2K <10pVv 5.6V
60V 2.4K <10uVv 5.6V
VDD
VBAT VSBAT T
a2 o
Rhm W\I S1 O/
MA—E— ¢
AN S3 O/ Vourt = Vinput_1 £ AVour
WG
—__| W\I S5 O/
MA—E——o ¢
VINPUT
- N
Riim !
EN [A0 A1 A2
GND

ME(FREZER ,IF

Bl 9-3. Fr A AR TE 7 E F Tt R B AR L
SRIGERATTVE Al BT AR I8 TE 1 [RII 2E i BB I . R BR TIEH RN 1g/lp 70 HC 12.5mA 15 KB I 1) &%

BEALZEPERL K Ry V3280 AVour A SRR, [R)i K IR FL it

ZHT6.1) o RA AT RE RN LA B IE L I AR 0 12.5mA SEIRFIE R . 1

/J\ A[:\

N T RIS | 2 FEL DK Rume

£ 9-3. 12.5mA RAFF<IF ) Ryim &

VBar Rum AVour ( $2UE ) VsBat
12V 1K <10pVv 5.6V
19V 1.5K <10pVv 5.6V
24V 2K <10pVv 5.6V
36V 3K <10uv 5.6V
48V 3.9K <100V 5.6V
60V 4.7K <10pVv 5.6V
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Vout = Vineut_1 £ AVour

N

40,/
R
Ve " EN [A0 A1 A2
~

] 9-4. BN RSB b 77 7E F A BE 1 0L

VPRSI 5V AL LA TR R A b A . TR, R IR 6V, FREUR T TR it
BT | TEAE I ARIE BV Vpp KL T HE 8 8 1 s PR AR 7E 6V LU R Ruw 1 (B EE 25 E | WSS m
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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 ©)
@ ©)

TMUX1308ABQBR Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1308A

TMUX1308ADYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1308A
(DYY) | 16

TMUX1308APWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1308A

TMUX1308APWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1308A

TMUX1309ABQBR Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1309A

TMUX1309ADYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1309A
(DYY) | 16

TMUX1309APWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1309A

TMUX1309APWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1309A

@ 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.

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents 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
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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.
OTHER QUALIFIED VERSIONS OF TMUX1308A, TMUX1309A :

o Automotive : TMUX1308A-Q1, TMUX1309A-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
el o 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 OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
TMUX1308ABQBR WQFN BQB 16 3000 180.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
TMUX1308ADYYR SOT-23- | DYY 16 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
TMUX1308APWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TMUX1309ABQBR WQFN BQB 16 3000 180.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
TMUX1309ADYYR SOT-23- DYY 16 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
TMUX1309APWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 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)
TMUX1308ABQBR WQFN BQB 16 3000 210.0 185.0 35.0
TMUX1308ADYYR SOT-23-THIN DYY 16 3000 336.6 336.6 31.8
TMUX1308APWR TSSOP PW 16 2000 353.0 353.0 32.0
TMUX1309ABQBR WQFN BQB 16 3000 210.0 185.0 35.0
TMUX1309ADYYR SOT-23-THIN DYY 16 3000 336.6 336.6 31.8
TMUX1309APWR TSSOP PW 16 2000 353.0 353.0 32.0
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GENERIC PACKAGE VIEW
BQOB 16 WQFN - 0.8 mm max height

2.5x 3.5, 0.5 mm pitch PLASTIC 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.

4226161/A
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PACKAGE OUTLINE

BOBO016A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

B 43—

ww
O

PIN 1 INDEX AREA /

PIN 11D

0.8
Ty o
|
- 11
8'8(5) 0.9
' 2X 0.5 (0.2) TYP
| gl=
10X 0.5 ‘ ‘
e T G
= | | | C
x| | Clowm,
25 19
D i -
> S| g |
E—
= L
I I
] 16533
(OPTIONAL) SYMM L16X8:g 01®[C|A[B
¢ & 0.05|C

4224640/A 11/2018

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.

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

BOBO016A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

|

|

|

|

|
10X (05) 4

.
1 0
| _=18X(0.24)
(20.2) VIA !
TYP 5 | 16X (0.6)
SYMM
(R0.05) TYP ¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
0.07 MAX 0.07 MIN METAL UNDER
ALL AROUND ﬂ f* ALL AROUND 1 j:/ SOLDER MASK
METAL .l

(
|
|| [T EXPOSED METAL
\

EXPOSED METAL / \ SOLDER MASK ‘”\ SOLDER MASK

OPENING OPENING

NON-SOLDER MASK
DEFINED SOLDER MASK

(PREFERRED) DEFINED

4224640/A 11/2018

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

BOBO016A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

|

|
1009 Cb
3
an

| 1
[ A l 0
| T
‘ Lo —16X(0.24) y
EXPOSED METAL T

(R0.05) TYP ¢

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

85% PRINTED COVERAGE BY AREA
SCALE: 20X

4224640/A 11/2018

NOTES: (continued)

6. 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

DYYO0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16
ilgELINDEX
[ / 14X(0.5
S— e f—
[ ] ——
[ ] 1
03 [ — ”
4.1
NOTE3 [ | ] @
[ ] 1
[ ] 1
C— I
5 T
\
5] J 21 16X 034 o
' (¢ [01®][c[A]B]
s /\&4x4°-15°
s SBame
\ J\ / ETI '
\\"//X SEE DETAIL A
0.25 3
GAUGE PLANE
/ {
0. 8
| Ly
DETAIL A '
TYP
4224642/D 07/2024
NOTES:

o>

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 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AA
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EXAMPLE BOARD LAYOUT
DYYO0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

16X (1.05)
SYMM
* ¢

16X (0.3) J

=
o

T

il

i

]

S S —
(R0.05) TYP 3)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
|
)

N

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
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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
DYY0016A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

16X (1.05)
SYMM
‘ ¢
|

=
(]

o

il

(R0.05) TYP

ToReE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224642/D 07/2024

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

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
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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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