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7.6 ﬂ:%%‘ﬁ : Tsk , TMAX
7E B 2R KA T B LARR BB P UAS ( BRAEAS B B )

B AR08 X TR
H (Ta)
¥ WRSEAF Vel Vceo -40°C & 125°C Bfr
BN AR X
5 ik B
3.0V £ 3.6V 4.5V & 5.5V 200
1.65V £ 1.95V 4.5V £ 5.5V 150
B 1.1V £ 1.3V 4.5V & 5.5V 30
AT R
1.65V & 1.95V 3.0V % 3.6V 100
?0% ﬁ’itlﬁﬁi)\ 1.1V £ 1.3V 3.0V £ 3.6V 30
ST 1.1V £ 1.3V 1.65V & 1.95V 20
0, 3y . . . .
Tunx - kKt | 2078 BOF > Mbps
-I"Veceo 4.5V % 55V 3.0V # 3.6V 125
20% Mk < B <
0.3Veeo 4.5V £ 55V 1.65V & 1.95V 50
— 4.5V & 55V 1.1V &£ 1.3V 10
1T
3.0V & 3.6V 1.65V & 1.95V 50
3.0V # 3.6V 1.1V £ 1.3V 10
1.65V £ 1.95V 1.1V £ 1.3V 10
3.0V # 3.6V 4.5V £ 5.5V 3
1.65V £ 1.95V 4.5V £ 55V 10
B 1.1V £ 1.3V 4.5V & 5.5V 42
AT
1.65V £ 1.95V 3.0V £ 3.6V 8
1.1V £ 1.3V 3.0V £ 3.6V 42
RN B B AT 1.1V £ 1.3V 1.65V % 1.95V 45
ts - iR [T S 2 Tl v ns
(R 4.5V % 55V 3.0V £ 3.6V 3
4.5V & 55V 1.65V £ 1.95V 10
— 4.5V & 55V 1.1V £ 1.3V 42
i
3.0V £ 3.6V 1.65V &£ 1.95V 8
3.0V & 3.6V 1.1V £ 1.3V 42
1.65V & 1.95V 1.1V £ 1.3V 45
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7.7 FFRE#E , Veca=1.212 0.1V
HIFRMR BB E | ES ALK 8-1 flk 8-1. HRMEWI |, S NE 8-2. ¥ 8-3 F1l 8-4.

B ¥ O YR ELIR (Vep)
. 2V 0. SV 0. 8V0. 5V 0. 3v0. 0V0. 5
2% B = TR Z A - 1.2V £ 0.1V 1.5V £ 0.1V 1.8V £ 0.15V 2.5V 0.2V 3.3V 0.3V 5.0V £ 0.5V B

BN BB BK| B EE BK| BN RE BX| B BE BA| B HE BX| &N HBE BKR
£ & B E & £ E & £ fH & B #H [ | HE & ZiA
A B -40°C % 85°C 3.3 96| 0.5 43| 0.5 37| 0.5 32| 0.5 30| 0.5 31
. -40°C £ 125°C | 5.7 60| 3.0 39| 14 33| 0.5 28| 05 27| 05 26

tog [ fEIEAEIR ns
B A -40°C % 85°C 3.3 95| 1.9 80| 0.5 75| 0.5 70| 0.5 69| 0.5 69
-40°C & 125°C | 5.7 60| 4.1 51| 29 48| 1.8 45| 15 44| 13 44
OF A -40°C % 85°C | 28.8 133| 28.5 130| 28.4 133| 28.8 137| 28.4 143| 18.7 21
) -40°C % 125°C | 43.3 133| 43.3 130 43.7 130| 44.7 131| 454 134| 31.8 140

tais | ZEFHISTE] ns
OF B -40°C % 85°C | 32.5 150| 27.6 117| 25.8 110Q | 22.5 104| 221 112| 20.1 181
-40°C % 125°C | 48.3 149 43.2 120| 40.8 113| 36.8 104| 36.5 107| 33.8 111
OF A -40°C % 85°C | 24.1 237| 221 229 214 230( 21.3 232| 21.7 235| 22.7 244
) -40°C % 125°C | 34.9 156| 33.3 167| 32.0 169| 31.7 173| 32.0 177| 34.2 187

ten | JE FHISTE] ns
OF B -40°C £ 85°C | 21.3 237| 14.3 152| 11.2 140| 8.8 130| 8.2 130| 84 132
-40°C % 125°C | 29.8 143| 23.0 116| 18.6 107 | 15.4 97| 14.5 97| 14.8 103
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7.8 FFREFME , Veca=1.520.1V

ARG, 1§

2L 8-1 Ak 8-1.

ARMEPIY |, 1S WK 8-2. & 8-3 K] 8-4.

B 3% H IR HE (Vecr)
. .2V 0. 5V 0. .8V *0. .5V 0. 3V 0. .0V 0. .
2% = TR - 1.2V 0.1V 1.5V +£0.1V 1.8V £ 0.15V 2.5V 0.2V 3.3V£0.3V 5.0V £ 0.5V A
BN BB BK| B A %jt -2 ¥ %j( B BE BK| & BE gK| B HE %jt
£ & B E & B & £ & B #H [ | HE &

A B -40°C % 85°C 1.9 80| 0.5 31| 0.5 25| 0.5 19| 05 17| 05 15
. -40°C £ 125°C | 441 51| 1.6 31| 0.5 25| 0.5 20| 0.5 18| 05 16

tog [ fEIEAEIR ns
B A -40°C % 85°C 0.5 43| 05 31| 0.5 28| 0.5 26| 0.5 25| 0.5 24
-40°C & 125°C | 3.0 39| 1.6 31| 0.5 28| 0.5 26| 0.5 25| 0.5 24
OF A -40°C % 85°C | 20.0 91| 19.0 82| 18.8 81| 19.2 82| 19.6 83| 12.2 87
) -40°C % 125°C | 34.9 95| 32.6 86| 32.8 85| 33.4 87| 34.2 88| 24.6 92

tais | ZEFHISTE] ns
OF B -40°C % 85°C | 27.4 127| 21.7 91| 19.9 82| 16.3 71| 15.9 71| 13.7 70
-40°C % 125°C | 44.4 130| 36.7 95| 34.7 86| 30.2 75| 29.8 75| 26.6 74
OF A -40°C % 85°C | 14.9 102| 14.4 86| 13.5 88| 12.7 90| 12.6 92| 13.2 97
) -40°C % 125°C | 25.5 102| 25.2 89| 241 91| 22.8 93| 22.8 96| 23.5 100

ten | JE FHISTE] ns
OF B -40°C £ 85°C | 17.9 175| 12.7 80| 9.1 69| 6.1 57| 49 53| 4.5 54
-40°C % 125°C | 26.6 135| 21.0 81| 16.8 71| 12.5 60| 10.8 56| 10.4 57
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7.9 FFREFE , Veca=1.8 2 0.15V

ARG, 1§

2L 8-1 Ak 8-1.

ARMEPIY |, 1S WK 8-2. & 8-3 K] 8-4.

B 3% H IR HE (Vecr)

. 2V 0. SV 0. 8V0. 5V 0. 3v0. 0V0. 5

2% B = TR Z A - 1.2V £ 0.1V 1.5V £ 0.1V 1.8V £ 0.15V 2.5V 0.2V 3.3V 0.3V 5.0V £ 0.5V B
BN BB BK| B A %jt - ¥ %j( B BE BK| & BE BKR| BN HE BX
£ & B E & B & £ & B #H [ | HE & ZiA
A B -40°C % 85°C 0.5 75| 0.5 28| 0.5 22| 0.5 17| 0.5 14| 0.5 12
. -40°C £ 125°C | 2.9 48| 0.5 28| 0.5 23| 05 17| 0.5 15| 0.5 13

tog [ fEIEAEIR ns
B A -40°C % 85°C 0.5 37| 0.5 25| 0.5 22| 0.5 19| 0.5 19| 0.5 18
-40°C £ 125°C | 1.4 33| 05 25| 0.5 23| 05 20| 05 19| 05 19
OF A -40°C % 85°C | 17.2 79| 14.7 67| 14.5 65| 14.3 65| 14.4 66| 8.5 68
) -40°C % 125°C | 30.9 83| 28.0 71| 26.6 69| 27.5 70| 27.2 71| 20.0 73

tais | ZEFHISTE] ns
OF B -40°C % 85°C | 25.4 121| 18.7 81| 16.5 71] 12.8 60| 12.5 58| 9.8 55
-40°C % 125°C | 41.7 123| 34.0 86| 30.3 76| 26.2 64| 25.3 62| 21.8 59
OF A -40°C % 85°C | 10.9 88| 9.5 66| 9.4 63| 8.6 65| 8.2 66| 8.1 69
) -40°C % 125°C | 20.3 87| 19.0 69| 18.9 67| 17.6 68| 17.1 70| 171 73

ten | JE FHISTE] ns
OF B -40°C £ 85°C | 16.7 177| 104 75| 8.1 58| 4.9 46| 3.3 42| 2.2 39
-40°C % 125°C | 25.1 135| 18.7 77| 155 60| 11.0 49| 8.7 44| 7.3 42
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7.10 FFR4FME |, Veca=2.5£0.2V

ARG, 1§

2L 8-1 Ak 8-1.

ARMEPIY |, 1S WK 8-2. & 8-3 K] 8-4.

B ¥ O YR ELIR (Vep)

. .2V 0. S5V 0. .8V 0. 5V £ 0. 3V 0. .0V 0. N

2% = TR - 1.2V 0.1V 1.5V +£0.1V 1.8V £ 0.15V 2.5V 0.2V 3.3V£0.3V 5.0V £ 0.5V A
BN BB BK| B A %jt -2 ¥ %j( B BE BK| & BE BKR| BN HE BX
£ & B E & B & £ & B #H [ | HE & ZiA
A B -40°C % 85°C 0.5 70| 0.5 26| 0.5 20| 0.5 14| 05 12| 05 9
-40°C £ 125°C | 1.8 45| 05 26| 0.5 20| 0.5 14| 0.5 12| 0.5 10

tog [ fEIEAEIR ns
B A -40°C % 85°C 0.5 32| 05 191 0.5 17| 0.5 14| 05 13| 05 13
-40°C £ 125°C | 0.5 28| 0.5 20| 0.5 17| 0.5 14| 0.5 13| 0.5 13
OF A -40°C % 85°C | 12.9 65| 10.5 51| 9.0 51| 8.1 43| 84 44| 5.0 45
) -40°C % 125°C | 24.9 68| 21.8 55| 19.7 50| 18.2 47Q | 18.6 48] 15.0 49

tais | ZEFHISTE] ns
OF B -40°C % 85°C | 23.2 112] 16.5 74| 14.0 61| 9.0 46| 9.1 44| 6.4 39
-40°C % 125°C | 38.7 115] 30.9 79| 271 66| 21.6 51| 20.5 48| 16.8 43
OF A -40°C % 85°C 7.9 80| 5.9 50| 5.1 44| 47 39| 44 40| 3.7 41
) -40°C % 125°C | 15.6 74| 13.5 53| 124 4701 12.0 42| 11.5 431 10.8 44

ten | JE FHISTE] ns
OF B -40°C £ 85°C | 16.3 183| 9.2 74| 6.0 54| 4.0 36| 21 31| 0.5 27
-40°C % 125°C | 24.4 139| 17.2 76| 13.0 57| 9.8 38| 741 33| 4.7 29
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7.11 FFREEE |, Voca =3.3£ 0.3V

HRMA B A GE , S 0K 8-1 Mk 8-1. AXRMERY , 155 NI 8-2. Kl 8-3 Al 8-4,
B % O IR EE (Vecs)

S .2V £ 0. .5V 0. .8V 0. 5V 0. 3V 0. .0V £0. 5

¥ z RS - 1.2V 0.1V 1.5V+0.1V 1.8V £ 0.15V 2.5V 0.2V 3.3V£0.3V 5.0V £ 0.5V AL
BN AR BK| BN EE B RN BE B B AR K| B #E BX| B AR BK
E & | H & H| HE & B #E A | #E ME B #H A &
A B -40°C % 85°C 0.5 69| 0.5 25| 0.5 19( 0.5 13| 05 11| 0.5 8
. -40°C % 125°C 1.5 44| 05 25| 0.5 19| 05 13| 05 11| 0.5 9

tog [ fEIEAEIR ns
B A -40°C % 85°C 0.5 30| 0.5 17| 0.5 14| 0.5 12| 05 11| 0.5 10
-40°C £ 125°C | 0.5 27| 0.5 18| 0.5 15| 0.5 12| 0.5 11| 0.5 10
OE A -40°C % 85°C 12.9 62| 10.1 47Q | 8.7 42| 6.9 39| 6.6 39| 6.9 40
‘ -40°C % 125°C | 24.0 65| 20.6 51| 18.4 46| 15.7 40| 15.3 39| 159 40

tais | ZEFHIN[A] ns
OE B -40°C % 85°C 22.7 109| 15.7 71] 13.2 59| 8.5 42| 7.6 38| 4.7 34
-40°C % 125°C | 37.6 111] 29.5 75| 25.4 63| 19.2 46| 18.5 421 14.2 36
OF A -40°C % 85°C 6.6 85| 4.2 45| 3.0 37| 24 31 2.2 30| 1.7 30
‘ -40°C % 125°C | 13.6 72| 10.9 47Q | 93 40| 8.2 33| 841 32| 75 33

ten | /A HIN(E] ns
OE B -40°C % 85°C 16.3 192 8.9 76| 54 55| 2.6 34| 1.8 27| 0.5 22
-40°C % 125°C | 24.3 144 | 16.7 78| 12.2 57| 8.0 36| 6.6 29| 3.7 24
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7.12 FFR4ME |, Veca = 5.0 £ 0.5V
HIFRMR BB E | ES ALK 8-1 flk 8-1. HRMEWI |, S NE 8-2. ¥ 8-3 F1l 8-4.

B ¥ O YR ELIR (Vep)

. .2V 0. S5V 0. .8V 0. 5V £ 0. 3V 0. .0V 0. N

2% B = TR - 1.2V 0.1V 1.5V +£0.1V 1.8V £ 0.15V 2.5V 0.2V 3.3V£0.3V 5.0V £ 0.5V A
BN BB BK| B EE BK| BN RE BX| B BE BA| B HE BX| &N HBE BKR
£ & B E & £ E & £ fH & B #H [ | HE & ZiA
A B -40°C % 85°C 0.5 69| 0.5 24| 0.5 18| 0.5 13| 05 10 05 8
-40°C £ 125°C | 1.3 44| 0.5 24| 0.5 19| 0.5 13| 05 11| 0.5 8

tog [ fEIEAEIR ns
B A -40°C % 85°C 0.5 31| 0.5 15| 0.5 12| 0.5 9| 05 8| 05 8
-40°C £ 125°C | 0.5 26| 0.5 16| 0.5 13| 05 10f 05 9| 05 8
OF A -40°C % 85°C | 10.8 58| 7.7 42| 59 36| 4.2 31| 34 30| 2.8 26
) -40°C % 125°C | 20.8 61| 17.0 46| 145 40| 11.8 33| 104 31| 9.6 29

tais | ZEFHISTE] ns
OF B -40°C % 85°C 9.7 109| 5.9 69| 13.2 56| 8.4 40| 6.9 36| 3.7 29
-40°C % 125°C | 37.4 111] 29.2 73| 24.6 60| 18.1 43| 16.4 39| 12.2 31
OF A -40°C % 85°C 6.0 102 2.8 44| 1.2 33| 0.5 25| 0.5 22| 0.5 21
) -40°C % 125°C | 12.4 81| 8.8 46| 6.5 36| 4.7 27| 4.2 24| 44 23

ten | JE FHISTE] ns
OF B -40°C £ 85°C | 16.7 212| 8.8 82| 4.8 58| 1.6 35| 0.5 26| 0.5 19
-40°C % 125°C | 24.8 158| 16.7 83| 11.7 60| 6.9 37| 4.7 28| 3.5 21
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7.13 T4
Ta=25C (1
BJREE (Vees = Veea)
B¥ PIRE A 12%01V|1.5+0.1V | 1.8%0.15V |25+ 0.2V [ 3.3+ 0.3V | 5.0 + 0.5V | Bifi
BAUE BRUE SEAE i Bidls BRIE BRUE
A B : it T A A 2 2 2 2 2 3
ity
Coun @ A FIB : it A CL =0. RL = JF#% 2 2 2 2 3 oF
P B E A : K 2R f=10MHz 12 12 12 13 13 16
PN ke trise = tfaII =1ns
B | A : i DR 2 2 2 2 2 3
AZB: ik EA . 12 12 12 13 13 16
Bty
Cog @ AZFIB: oA H CL=0. RL = JFi% 2 2 2 2 2 3 oF
P B A : it B f=10MHz 2 2 2 2 2 3
” trise = tran = 1ns
B Z| A : i A 2

(1) ARIFFMBEWITERERKELER |, E25H CMOS FEH1 Cpy 71 HR IR -
(2)  BAWCRERN A i D )R FERB A
(3) WA B i L L) R FERE A
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7.14 BRI

4.75
45
S 425
Q
g 4
©
5 375
S Vee = 5.0V
= 35 Ve = 3.3V
2 Ve =25V
£ 325
5 3
g
5 275
(]
25
I
O 225
2
1.75
15
0 3 6 15 18 21 24

9 12
lox - Output High Current (mA)

B 7-1. R (Tpo=25°C) W HRE (Von) SR (lon) EEIX R

©
a

»

@
a

o

w
a

[}

T

0 0.8 1.6 24 3.2 4 4.8 56 6.4 72 8
lon - Output High Current (mA)

B 7-2. 7 (Tp=25°C) MR AR (Von) SHFRN (lon) FEIRIER

o
&

Von - Output High Voltage (V)

Voo = 1.8V
Ve = 1.5V
Voo = 1.2V

o
©

o
~
o

0.35

Ve = 2.5V
Ve = 3.3V
Ve = 5.0V

0.325

0.3

0.275
0.25
0.225

o
N

0.175
0.15
0.125

VoL - Output Low Voltage (V)
e

0.075
0.05
0.025

0 3 6 15 18 21 24

9 12
loL - Output Low Current (mA)

& 7-3. 13 (TA=25°C) VKR (Voo) SRR (lo) FIKIRR

0.35

Vee = 1.2V
Ve = 1.5V
Ve = 1.8V

0.325

0.3

0.275
0.25
0.225
0.2
0.175
0.15
0.125
0.1
0.075

VoL - Output Low Voltage (V)

0.05
0.025

0 08 16 24 32 4 48 56 64 72 8
loL - Output Low Current (mA)

B 7-4. f1E (To=25°C) HyH{KEBIE (Vo) SERR (loL) FKXHR

2
/ — V=25V
1.8 / Vee =33V
16 N\ / — V=5V
z A
§ 1.4 \
é 1.2 y \\
3
o 1
>
g os // \\
? 06 k
£ 0.4 7 \\

05 1 15 2 25 3 35 4 45 5
VN - Input Voltage (V)

B 7-5. 17 (Tp=25°C) FRIERE (Icc) GRARE (ViN) HEIXR

o

0.22
—_ =12
02 / vy
= 0.18 \ / — Vec =18V
£ 0.16
‘5 0.14 \ /
5 0.12
:: 0.1 \/
3 008 \
& 0.06 / \
< 004 / N
0.02 /\ < \L
3 il N

0 02 04 06 08 1 1.2 14 16 18
V)\ - Input Voltage (V)

B 7-6. $17 (Tao=25°C) HRIFHER (Icc) SRR (Vi) FIFIRAR
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8 ZHMER T

8.1 fuEk FL A L IR

BRIAES A B |, Bk A28 nT$E 4 B DUR Re i 1 B A B N kot
+ f=1MHz

« Zo=500Q

 At/AV < 1ns/iV

Measurement Point

O2 x Vcco
i St
Output P
u::dzl: TeIZt l / QO0pen
I % T
A, C BIFEIRLAIC R R,
K 8-1. IR B
£ 8-1. B ABEZMH
S| Veco RL CL S, Vip
tpa fE4E (2B ) B[] 1.1V £ 55V 10k Q 5pF T % &
1.1VE 16V 10k Q 5pF 2 xVeeo 0.1V
:e”‘ Je RIS IA] 2% P e i 1.65V E 27V | 10kQ 5pF 2 xVeeo 0.15V
dis
3.0V £ 5.5V 10k Q 5pF 2 xVeeo 0.3V
11VE 16V 10k Q 5pF GND 0.1V
%m PRI AR 165V % 2.7V | 10kQ 5pF GND 0.15V
dis
3.0V £ 5.5V 10k Q 5pF GND 0.3V
Voo
100 kHz
Input A, B
Input A, B 500 ps/V — 1 s/V N
---------- oV
‘ Vor®
Output B. A Ensure Monotonic
’ Rising and Falling Edge
Output B, A - Vo ®

Veer 255N PSS RIS .

1. Ve 2 55N CHSCHT RIS 2. Vou M Vo ZLEFRE Res CL AT Sy T HBA ) S8 8L 4 B J
; ; iRe
2. Vou 1 VoL Z1EFRE Ry CL 1 Sq FHIBL A SR 4 B & .
o J E 8-3. M\ H Aok e

K 8-2. £ AEIR
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How DN~

Output™

Output®

Veco A5k 3 PR < A B 51 .

x -~ Voco/ 2

£-- VoL+ V1p

-\~ Vou- Vrp

LPN T e B S By 6 ok i R B S RN Db 3
NI B) 2 X8 e PR TR R O

Von Al Vo, Z7EFRE R~ CL Al Sy T H B SR 4 H H 1 RSP

Bl 8-4. J5 P B[R] ANEE et [R]

GND

3
Voco®

\_ Vo
— Vo
- Vcco/2

GND
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9 VE4H 1k BH
9.1 HEid

TXU0304-Q1 & — sk fd FH PN O o] e B YR ET 4 AR HlOR 28 . iRl R 2 1.1V AlEnk 5.5V 1 Veea
N Vocp BIR NIZAT. Ak, Za AT PATE Veea = Vees BB Fig4T. MR, A w08 T HEE Voea , 1 B
uity I FBREF Ve

TXU0304-Q1 #5145 7ESL B S R 7)) 5P I8 5 | R LdIE N |, PLEE T BRI A BELEmE B B4k,

MALRIBEIEN , BRI B B&fEme A B4, Mg A (OE) H T2 d , A 2k e a2k,

TXU0304-Q1 ¥ i ge 51 (OE) REWS LL Veca B Vg MEEME. OF SR MR KR EAVRE , AT LSBT
higeh |, DARAORTE L FE BN AR 0 TE) FEP S e 2 4 B O S R BUIRAS .

G e S A o IR R AW N o A2 ELES | or PRI HRLIEE AT R AR AS A\ a0 N B A HS R Bl ) o 4R
2 R HR .

VCC g &k VCC WiFDhag iR 24 VCC KT 100mV sL7E 2 WA TR T SAHBh IR W i | 2255 ¢
B ENEEPURES , RN REFBEIFEHER .. 28 HF 3 IR |, lotmaoat HLEE AT AR AR AS N N\ B %80 H 3R B Bl m) 3
R Z R

o PRI 0 FL A RE DME AT ST IF BT, AT S P 5 K F) L YRS Py i
9.2 ThEETTHER
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9.3 ke i EA

9.3.1 AALER THHFEK CMOS Higs il & 2

Frift CMOS $ N\ N BT |, 385 3N S5 N IR BRS04 AR s . SRS T L L R AR T
KNSR AH (T Th s B KNSR 4 THFME R B KB NIR IR, B e (R =V + 1) TS
.

it 5 A o A N R AT BRI g ATAEE PR AV RE SUIRER TR DRI I 234 BE 0% 11 3 M T 52 12 5 B ey T A N
B IR NS N SR S AS BRI R . B RS R N 5 R | WS W S

9.3.1.1 HHEREFZ T 1 BTN

LA AR T Ay BMQ IAERES TR . IR T AR R SRA , AR HE MK
HOR R B R R AR I . T IR AR BT A A T A O A Bl A e NP RN, XA BT AR R A4 S
B WERFE—ANE R, TANKT IMQ |, LB S 5MQ 3B R H R AR 554

9.3.2 & #1848 (OE) 5 Veominy BLE

s B (OE) A TA5 Mt | MIMIA 2% B8 4k TXUOX04-Q1 Huf i B 51 LR A Vecoany S , AT
OF 5| ] 78 B AR FYR Fo K R 384T I /A 25 A 4843 OE 5l RS WS 18 3 i i F VR L S| R ig 4T . XA &
BERE M RESIBE LA Voca B Vocg FRIE NIENE. T2 LB T A S8k B 3% 0 | I HATSR AT LASE
1H5E5I I, Rt A ST CLEE T 2 FhHES ) .

9.3.3 PG R H X5 CMOS Hiadh R H

P AT H A 2% A E N NS ORI LA FLAT . L RS I T DR Bh S T BEAS AR AR RN P AR R A | DR R A
LRI A LAY IR AR o BEAL | %3S 0 S e BE% DR S 1 LI L L 2% BE S AR T I LI K, TS SRR 2
Yo ZEXT R A BT T8 SLT W5 AR UE LA () F SR A FRAR

9.3.4 REWTHEL (Iof)

B T N, 1% B B N A N BRI B R R B B b . T TR Lo R E Tk
HE B A AT A N B 51 A1) e TS EL A

9.3.5 VCC [l Ve Wi

PAE— I <100mV BAE T2 A0IRA (FERIH TAESAE N S4Bk &R ) i, iZ88F % S g2k i of
BENFPAYUIRS . BAE RS (WiITER: ) AR —HBIEZ BT, AR,

HAHFIE Y Icox(fioating) T8 7E 1 IR VR R . 4 THFE "IN ooty T6E I HE H B AHAT M0 40 N st 51 A0 0¥ B
R L
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Veea Vees
Supply disconnected Icce maintained
;_VCC(MIN) ”_ Vcea : ;_ Vees :
OEL i H !
5o
- - - = [
Hi-Z |1 | J I |< DI Il Hi-Z
L _ 0o isabled .
lofifioat) | = 1 | off{float)
| o o |
| ° |
L _____ L ____l
-
GND
B 9-1. Ve WiFdetE
9.3.6 T EAFRIA

NS 5 R B R AR T @S 77 20 8 E BRI N BUEAE |, il v] DABKSh 3 & T F 5 H R A LR
9.3.7 L TIMHBIFEEF

LA RE LME TS IF BT, HAN 2o S A sl 7 22 T30 (B2, RAZ ORISR AT it B R e e 52
VCC , RZIRER ) o XA AT Kb v] BE AN SR A BB AL | 3 AT Re il R M s i s fH iR B2
By Ahie i RS G B S AN BRI A R
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9.3.8 it — R E
K] 9-2 SR T I Bk p i N B e AR

CAUTION

FL s HH 20 R KA 1 3R P € B T RE S BAR 2 1F o 4 SR8 < Jm A A L1 B PR RATUE (. , A RT
RE I A\ B R I A D Y R R AUE (.

r—-—-r———"—"—""—"—§0 0 ——"y{ 77— —7—7— hl
| Device |
I I
I I
I I
I I
Ifr;]c?r?fti;:rzg Level I/O configured
as input : Shifter : as output
| IIKT T lok |1
I i I
I I
[ N I
GND

& 9-2. BN A& N —RERBRSAE

9.3.9 T2 E KX it

ATLAE 1.1V & 5.5V AE(THLE NN Voca M1 Vecp S AL | R #8441 & AEAR (TR R 1 22 ( 1.2V, 1.5V,
1.8V. 3.3V f1 5.0V ) Z [AlHEAT#E e

9.3.10 TFFmEFE

TXU0304-Q1 2 ] S Ffm it a2 N A o 24915 5 A 3.3V # 4 3] 5.0V I, B {E 5 %l i % v] 50k
200Mbps.
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9.3.11 "iEEME
AR B b —Fh B A RO B R 5 S R BE R TR A Y, T SRR R S R

Package Package

Solder
Wettable Flank Lead Standard Lead

& 9-3. 1285 B A FIERM E R QFN BEEFIHRME QFN 3835 1) 4k % i A

A R O SRAT B T et A e O SRR, AT AE QFN 33 mld s 5 Stk (AOT) ARSI o A i ) 3
A (TR BT BB D], OO IR BRI R AN R T AR |, A B T AT SR GRS, W 9-8 Pk, ARHE
ZIHMEE , ES VA .

9.4 TR
£ 9-1. JRER
PN W FURAS
OE A i) s
o HLP L R HF i) [ A R B 4
1o HLP H i HP BA 1) [ A R e 45
L X ] EE [
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10 7 FFISEEL

&1

PR BB 43 145 AR T T1 38R YE F , TI A GRILAERR A e . TI % N5 5
SR IE TS . 2P B  , AR R TRE .

10.1 MABE

TXU0304-Q1 B EH THTFERNA , HHBAEARE O EE SIS RS IEERK. TXU0304-
Q1 2B 1E A B HER IR Sh 2 E R BRI « 48885 5 N 3.3V # 4l 5.0V I, H KB R 0] &
i5 200Mbps.

10.2 S 24N A
50V 1.2V
0.1 pFl l 0.1 yF
= =
SoC Veea Vees GPS Module
SCK » A1 B1Y »| SCK
COPI > B2Y | COPI
TXU0304-Q1
cs > B3Y 1 CS
CIPO | A4Y B4 |= CIPO
GPIO » OE GND
L
10-1. TXU0304-Q1 SPI B0 R
10.2.1 Wi ER
R BIE K 10-1 5 H S5
£ 10-1. &itsH
BISH A~ HIE
LPNGEY AR 1.1V £ 5.5V
i H ELR Y R 1.1V &£ 5.5V

10.2.2 AW IHRE

TR R | R E LR

B NG ENE e

- I IEEDKE) TXUO304-Q1 #5f4 f a A Fa Ui ol ok Al e i N UG T . BERAS — DA R i m or , X
AME LU I S N\ i D IE A BB LS Vreo BEERAG A A2 AR AT, X ME LAV T A\
ISR RN BB S (V).

o Har i A

- f#H TXUO304-Q1 #5F IEAE RS A A1 F I L T A B 5 i o F P YU
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10.2.3 RiF 4R

&l 10-2. 1MHz B} BAT8# (1.2V 2 5V )
11 ERYRAE ORI

IR Jont GND SIS It e . 288 F 5 o T POk of IR PR it , JERARfT IR E P 2R, Bl R
B B R =

TP IR AR T WA BT 5 FE AR AR RIS PR 7%, DA BhB LS Al A T A A o
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12 fi J5

121 fi[B1a

N T RS BRI EEE | % IR DL 3 L AR B FL B ARCATS SR A et AT HR A

o ERURSI B SSEEA S IR B R W BRI A AL E . EUUEAT 0.1uF RS , (HAT LUK 1uF
A0 1pF RN S5 LA AR IR IBGER | AT 5 bt S e -

o BLESE RS RE AT RENS R B TN AR ARIEL T TR AT AN B B AR A AR IR RS o

12.2 i Rl

Recommend GND flood fill for GND Vees
improved signal isolation, noise
reduction, and thermal dissipation

Bypass capacitor

Veea [.] [.] placed close to the

0.1 pF 0.1 pF device
Unused  VgealT 1 1 o 14 T 1Vces Unused
inputs left output left
floating AL T ]2 131 T 1B1Y floating
A2[C1T] 3 12 T 1B2Y
Y o 0 RO A PP o o
A4Y ] 5 10— _1B4
NCCT 1 6 9 ETINC
Avoid 90°
corners for GNDLCCT ] 7 8 [T 10E
signal lines
&l 12-1. fiJZ~H - TXU0304-Q1
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13 SR SCRS S HF
13.1 B340

13.1.1 EHER

RS VA 3 R 92 o B R

I T W 7 X e

13.2 CRYSCHF

13.2.1 HESE30RY

o (EINALES (TV) , S AR EFEm A NS

o HEN{ES (TI) , CMOS Z#£ 5 Cpq 115 i FI

13.3 BSOS FE FE

BRSO RTIE SN , B SME ti.com LRIESEFE SO . ST T p E Fr HATIEM |, BT R R S B
I, BREMMVEANGE R | I EETA O SRS BT JT il .

13.4 T HERE

TIE2E™ LHHGIE R TN EES LR | W EHBEN L FIEME . 23 I0E S Mt 358, 182 a i
ZrE R EH O )R] SR AT 7 AR T S B

BRI N A B TIERE “TRIEEEY R4t XN EIAE TI HEHARMIE , HEA—E R TI B S 1SR
TIHE (LKD) .

13.5 Fitp
TI E2E™ is a trademark of Texas Instruments.
P T bR BN H T E Y7 .
13.6 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘Si. \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
13.7 RiER
TI RiER ARARERFH IR T ARE . BB ia e .

14 HLA. BERAMTITIEER

TRTHEEEHU . BRI . X EE R E A T R e . BE AR, A S TR, H
ACRSTRGHATIEAT o« A RILEAR R AR T A hRAS | 152 0 A2 1 3 ATA
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PACKAGING INFORMATION

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)
TXU0304QPWRQ1 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 TXU304Q
TXU0304QWBQARQ1 ACTIVE WQFN BQA 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 TX0304

® 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: Tl 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.

© ead 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.

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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OTHER QUALIFIED VERSIONS OF TXU0304-Q1 :

o Catalog : TXU0304

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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www.ti.com 3-Jun-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 OO0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TXUO304QPWRQ1 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TXU0304QWBQARQ1 | WQFN BQA 14 3000 180.0 12.4 2.8 3.3 11 4.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 3-Jun-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TXUO0304QPWRQ1 TSSOP PW 14 2000 356.0 356.0 35.0
TXU0304QWBQARQ1 WQFN BQA 14 3000 210.0 185.0 35.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
BQA 14 WQFN - 0.8 mm max height

2.5x 3, 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.

4227145/A
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BQA0014B

PACKAGE OUTLINE
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

N
© P

~

J }
(0.13) —

SECTION A-A
TYPICAL

r (0.2) TYP

EXPOSED—\
THERMAL PAD

6

D
3 (0.16) D
TYP

A 1
- 1.5+0.1 D

T
D

—
13 D
14X 8:2

010 |C|A|B
¢ 0.05)

4227062/B 09/2021

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 thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
BQAO0014B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
L SEE SOLDER MASK
14X (0.6) \ DETAIL
|
i 1 @ ‘ ( ‘
1x 025 2( | | 13

* s + ~
— =3 | o Cp
10X (0.5)

|15 SYMM
b g e

‘ (1.5)

iR

(0.5) | !

—e D
. i J
(R0.05) TYP ‘ @ ‘ L

|

@0.2) TYP ‘ ‘ ‘

VIA ‘ 7 8 |

! (2.3) !

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN

0.07 MAX
AL 207 MAX W I“ ALLAROUND [‘
"~ METAL UNDER

\
METAL EDGE / SOLDER MASK

I
I
! |
! !
EXPOSED METAL __SOLDER MASK EXPOSED/ T SOLDER MASK
OPENING METAL '/ OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4227062/B 09/2021

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.

i
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EXAMPLE STENCIL DESIGN
BQAO0014B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

l~— (0.95) —]

1 14

14X (0.6) ‘
] e—
14X (0.25) 2| T ) ! CD 13

!

|
T HE Ren
10X (0.5) ‘ 5 (2.8)
SYMM(L—*—f—EZ“Sf*f+f7f{E“3 (1.38)

//‘\

Puny -l Nas
(R0.05) TYP i
|

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

EXPOSED PAD 15
87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4227062/B 09/2021

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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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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