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& & & & & & & & & & &
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— L 9%
ta | (EHBRIE 1Mbps 4 7 %/ ns
FANTHIT v B A —-55°C ~ 125°C 3 78| 28 6.1 2.8 55| 2.8 5.2
t T LI OE A —-55°C ~ 125°C 16.1 356| 16.1 355 16.1 356| 16.1 35.6
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o Il OE B —55°C ~ 125°C 17.6 42| 12.6 29.1| 14.7 28 10 19.3
) OE A —-55°C ~ 125°C 54 18.9| 5.4 18.8| 5.4 18.9| 5.4 18.8
ten A =T L] ns
OE B —-55°C ~ 125°C 7.9 275| 55 16.3| 4.5 11.8| 3.8 8.4
A B —-55°C ~ 125°C 0.7 15| 0.6 14| 06 13| 05 1.2
PWD | /<)L Mg 25 - |tph| - tplhl ns
B A —55°C ~ 125°C 0.7 15| 06 14| 06 13| 05 1.2
= A B —-55°C ~ 125°C 0.6 13| 05 15| 05 16| 06 1.9
t HOGE j@w% ns
ESAULETE| B A —-55°C ~ 125°C 0.5 11 05 11| 05 11 05 1.1
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" Hjjzfu Rz 2MTAS) ns
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L7 = A N —T o 40R0
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s %
e |EHEIE 1Mbps 4 7 %/ ns
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. ns
I OE B —55°C ~ 125°C 17.6 419| 126 29.1| 14.7 28| 10.1 19.3
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IRGA—F T AhGef: RfET | »fEk W ELfr
BN BE ORKR| R OBEE O RKX| RN OBEE®E O EKR| B B#E Bl
([ & & (A & & {1 (A & {1 {1
) OE A -55°C ~ 125°C 3.8 11.6 3.8 11.6 3.8 11.6 3.8 11.6
ten A =T VHER] ns
OE B -55°C ~ 125°C 7.9 27.5 5.5 16.3 4.5 11.8 3.8 8.4
A B -55°C ~ 125°C 0.1 0.6 0.1 0.57| 0.002 0.56| 0.002 0.48
PWD | /<)L g 25 - |tph| - tplhl ns
B A -55°C ~ 125°C 0.1 0.6 0.1 0.57| 0.002 0.56| 0.002 0.48
N W AE DN A B -55°C ~ 125°C 0.6 1.3 0.5 1.4 0.5 1.7 0.6 1.9 s
AR B A -55°C ~ 125°C 0.5 1.1 0.5 1.2 0.5 1.2 0.5 1.1
p W AEBDSE A B -55°C ~ 125°C 0.5 1.6 0.5 1.7 0.5 1.8 0.5 21 s
IRV RER] B A -55°C ~ 125°C 0.5 1.5 0.5 1.5 0.5 1.5 0.5 1.6
AJVEPAE R
57V E—7 o~ o
tbo T £ CORIE -55°C ~ 125°C 8.1 8.1 8 7.8 us
IRe
ULVO 2>bH %)
tpy RN T — 4 E -55°C ~ 125°C 71.3 71.3 71.3 71.3 us
TOREH
58 A/ v F 45, Veca=3.320.3V
B A —NEJREE (Vcca)
o — T = 1.8 £0.15V 25*0.2v 3.3+0.3V 5.0 0.5V
IRGA—F T AhGeft: RfET | »fEk A EAfir
BN BE ORKR| R OBEE O RK| RN OBE® O EKR| B B#E Bl
(A & & & & & (A & & & &
> A B -55°C ~ 125°C 2.9 5.5 2.9 5.6 2.8 5.8 3 6.1
tpa {EHRAE 1Mtfps ‘f %ff il ns
TARTH v B A -55°C ~ 125°C 3 79| 29 6.3 28 57| 28 5.5
g T A4—T L OE A -55°C ~ 125°C 13.9 25.7| 13.8 25.7| 13.8 25.7| 13.8 25.7 s
* il OE B -55°C ~ 125°C 17.6 419 12.6 29| 147 28| 10.1 19.3
) OE A -55°C ~ 125°C 3 8.5 3.1 8.5 3.1 8.6 3 8.5
ten A =7 LI ns
OE B -55°C ~ 125°C 8 27.5 55 16.3 4.5 11.8 3.8 8.4
B -55°C ~ 125°C 0.006 0.37| 0.002 0.37| 0.001 0.34 0 0.36
PWD | /)L g 78 - |tph| - tplhl ns
B A -55°C ~ 125°C 0.006 0.37| 0.002 0.37| 0.001 0.34 0 0.36
10 BHHZ T T 57— RN (ZE LB BH) #25 Copyright © 2025 Texas Instruments Incorporated
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B ﬂ{_}‘%ﬁ%}f (VCCB)
o — T = 1.8 £0.15V 2.5+0.2V 3.3+0.3V 5.0 £ 0.5V
IRGA—F T ANGAE »wiEE | »Ek EEE Bifir
B BEE O BK| R BE BEKR| R OEE EX| RN OBEE Bl
& & & & & & (A & & & &
= oy e A B -55°C ~ 125°C 0.6 1.3 0.6 1.5 0.5 1.7 0.6 1.9
 [HAfEEoNs ns
RSV B A -55°C ~ 125°C 0.6 13| 06 15/ 05 17| 06 1.9
tf WHEBEDSE A B -55°C ~ 125°C 0.5 1.7 0.5 1.7 0.5 1.8 0.6 2.1
e ns
T AR B A -55°C ~ 125°C 0.5 1.7 0.5 1.7 0.5 1.7 0.5 1.6
ATTEIE LR
57N tE—T o~ 4980
tho 1 £COIEIE -55°C ~ 125°C 8 7.9 7.9 7.7 us
IREFH]
ULVO 2> H %)
tpu T —&F -55°C ~ 125°C 79.1 79.1 79.1 79.1 us
TR
5.9 R4 v F U4, Veca=5.0205V
B ﬂ{‘_‘l\%ﬁﬁE (VCCB)
= = - = 1.8 £0.15V 25+0.2v 3.3+0.3V 5.0 £ 0.5V X
G A—H TANGAE ®ETL | BEkE HE 1A
BN BE O BKR| R OBEE ORKX| R E® OBEK| B BE# o
& (A & (A & & (A (A (A (A (A
L A B -55°C ~ 125°C 2.8 5.3 2.8 5.3 2.9 5.6 2.9 5.9
e RV
e |(EHEIE 1Mbps 4 7 %/ ns
FTATHI B A —-55°C ~ 125°C 3.1 8.3 3 6.6/ 29 6.1| 28 5.8
. ST LA OE A -55°C ~ 125°C 9.4 17.7 9.4 17.7 9.4 17.7 9.4 17.7
' ns
as Il OE B -55°C ~ 125°C 17.7 419 126 29.1| 147 28| 10.1 19.4
) OE A -55°C ~ 125°C 2.5 6.3 2.5 6.3 2.5 6.3 2.5 6.3
ten A =T VHER] ns
OE B -55°C ~ 125°C 8 275 55 16.3 4.5 11.8 3.8 8.4
A B -55°C ~ 125°C 0 0.2 0 0.3| 0.003 0.4| 0.011 0.7
PWD | /<)L g 28 - |tph| - tplhl ns
B A -55°C ~ 125°C 0 0.2 0 0.3| 0.003 0.4| 0.011 0.7
¢ HAESDNE A B -55°C ~ 125°C 0.6 1.3 0.5 1.5 0.5 1.7 0.6 1.9
e ns
r EAVEER B A -55°C ~ 125°C 0.5 1.7 0.5 1.7 0.5 1.8 0.5 1.7
tf WHEBEDSE A B -55°C ~ 125°C 0.5 1.7 0.5 1.7 0.5 1.8 0.6 2.2
e ns
T A RERE B A -55°C ~ 125°C 0.5 1.7 0.5 1.7 0.5 1.8 0.6 2.2
Copyright © 2025 Texas Instruments Incorporated BHH BT 57— w2 (DR BN ) #3515 1
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B ﬂ{_}‘%ﬁ%}f (VCCB)
- - g g .8%0. 5%0. .3*0. .0%0.
SRS A—F 5 ARGl =52 Rz L 1.8 £0.15V 25*0.2v 3.3+0.3V 5.0 0.5V B
BN EXE EKR| B/ O EE BRK| R EE BK| B E#E Bl
([ & & & & & {1 1 & i i
ATTEIIE LR
57 AV t—7
! —55°C ~ ° . . . . .
PO A ECTORIE 55°C ~ 125°C 7.9 7.8 77 76 74| ps
REfH
ULVO 2> F %)
teu T —2% -55°C ~ 125°C 98.3 98.3 98.3 98.3 96.6 us
CTORE
510 XA Vﬂ"“/ﬁﬁﬁ P Tsks Tmax
B B X COBEREFFAN (FRZELBRD7R2WOERD)
H HX5E COBMEIREE (Ta)
IRIA—H T ANEME Vel Veco —-55°C ~ 125°C BT
B/ME  BEEE &EAE
. _ 1.65V ~ 1.95V 1.65V ~ 1.95V 264 Mbps
50% T 2—T 4 VA7V AT
. F X)L AT 2.3V ~ 2.7V 2.3V ~ 2.7V 264 Mbps
Tmax - KT —4# L—h ! :}ﬂ T/ 04/7“/*7 P XD
7NIVAD 20% > 0.7*Veco 3.0V ~ 3.6V 3.0V ~ 3.6V 176 Mbps
7SIV AD 20% < 0.3*Veco
4.5V ~ 5.5V 4.5V ~ 5.5V 176 Mbps
1.65V ~ 1.95V 2.3V~ 27V 264 Mbps
R _ 1.65V ~ 1.95V 3.0V ~ 3.6V 264 Mbps
50% 7 2—7 4 A2V
. 2L AA S TF 1.65V ~ 1.95V 4.5V ~ 5.5V 264 Mbps
Tuax - Bk F—p L NIV 2AT D R
7IVAD 20% > 0.7*Vcoo 2.3V ~ 2.7V 3.0V ~ 3.6V 264 Mbps
INVAD 20% < 0-3*VCCO
2.3V ~ 2.7V 4.5V ~ 5.5V 220 Mbps
3.0V ~ 3.6V 4.5V ~ 5.5V 176 Mbps
2.3V ~ 2.7V 1.65V ~ 1.95V 285 Mbps
. _ 3.0V ~ 3.6V 2.3V ~ 2.7V 220 Mbps
50% 7 =—7 4 AUV AT]
. o XL AT 3.0V ~ 3.6V 1.65V ~ 1.95V 220 Mbps
Twax - BT —4 L—h 1T AN XAT T WeIEZS M
7V AD 20% > 0.7"Veco 45V ~ 55V 3.0V ~ 3.6V 176 Mbps
7SIV AD 20% < 0.3*Veco
4.5V ~ 5.5V 2.3V ~ 2.7V 220 Mbps
4.5V ~ 5.5V 1.65V ~ 1.95V 220 Mbps
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H S COBRREEFPHP (FrZRERORERY)

RS

T AN

Vel

Veco

H B XS COBMERE (Ta)

-55°C ~ 125°C

s/ME  REE BRRE

B

tsk - HAx2—

SEG ERDFEIFLE AT
I TOEBEDAL T T H
HEOZAIL 7+ A% 2— (A
CH DT ¥HV)

AT

1.65V ~ 1.95V

1.65V ~ 1.95V

0.35

ns

tsk - H I AF2—

SH ERVEIISLD T
YU TCOEREDAAyTF 7
HEOEAIL T+ A% 20— ([F]
LI mDF x21/1)

e

2.3V ~27V

2.3V ~ 27V

0.35

ns

tek - AT =2 —

VASHV NS ESTASE AU
I TOEBDAA T 7 H
HEDLAIL T+ AF 20— ([H]
CHIRDTF v V)

B2l

3.0V ~ 3.6V

3.0V~ 3.6V

0.35

ns

tek - A AF2—

DA VAUESEESTASE Y AUES
YU TOEREDAA T 7 H
HEOZAIL T A% 20— ([
CHF DT v 2L)

AL

4.5V ~ 5.5V

4.5V ~ 5.5V

0.35

ns

tsk - Hjjjzf\':s—‘

ASHSVN/E Sl = RS W/
YU TOLEDAAyF I
FBDHEAI T 22— ([F]
L5 DF ¥ 2Iv)

IR

1.65V ~ 1.95V

2.3V ~ 27V

0.35

ns

tsk - H I AF 22—

ASHSVN/E Sl = QYA W/ =
I TCOIEBDAAF 7 H
NEDEAIL Y+ A 22— ([
U518 DT % 1 IV)

1.65V ~ 1.95V

3.0V ~ 3.6V

0.35

ns

tsk - HAx2—

LB ERVELIISLE TR T
YU TOLEEDA T I H
NDEAIL T A 20— ([F]
CH DT 21

S
[==i
B
b3

1.65V ~ 1.95V

4.5V ~ 5.5V

0.35

ns

tek - AT =2 —

SEG EAVELIISES T
I TCDEEDALF 7 H
NDZAIL 7 - 2% 22— ([F]
CHMDF v HL)

|
=
e
=

23V ~27V

3.0V ~ 3.6V

0.35

ns

tek - HHIAF 22—

VASH /A E S = SVASH /AU
I TCOEEDAN T 7 H
NEDZAIL T« A% 2— ([F]
CHEDT ¥ 3V)

phuil
H
R
=3

2.3V ~27V

4.5V ~ 5.5V

0.35

ns
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H S COBRREEFPHP (FrZRERORERY)

B AR COBMEIREE (Ta)
INFRA—H T AN Vel Veco —-55°C ~ 125°C BT
/AME EEE EAE

Sh B EES FAYE
o - Hi ) AF2— %%%@%i%‘/@xi Q‘;’(lﬁ A 3.0V ~ 3.6V 45V ~ 55V 035 ns
CHFROF ¥ FV)

STH BRI T
te - H S AF 22— ;ﬁ%@%iﬁ’“ﬁxigif(%i W 25 2.3V ~ 2.7V 1.65V ~ 1.95V 0.35 ns
LI mDF x21/1)

STH BV IS F AT
ty - KA A% 2— %Fa%gﬁ:%';';xi;iiig Ve A 4 3.0V ~ 3.6V 2.3V ~ 2.7V 0.35 ns
CHMDF v HL)

SIH B ENE F AT
ty - A% 20— ;j%%@%jﬁg";’ jzf(l%h W TE 25 3.0V ~ 3.6V 1.65V ~ 1.95V 0.35 ns
CHBDOF ¥ V)

SIH B ERSE F AT
to - N AF 20— %?HEJT@O;E:E"EX;’ g;f(lﬁj]j W ST 45 45V ~ 55V 3.0V ~ 3.6V 0.35 ns
CH DT v H1)

3B B EITSLE T T
YU TOEBDAF I |

tek - HHIAF 22— HEOEAL T ZF2— (] [ A # 4.5V ~ 5.5V 23V~ 271V 0.35 ns
U518 DT L)
NASH VR SSESASY AVES
to - A AF 22— ;j%fagf%‘gx; ;7217( %“4 WS 25 4.5V ~ 5.5V 1.65V ~ 1.95V 0.35 ns
CH DT 21
14 BEHZB T 57 1 —Fo N2 (ZE BB OGS PE) &35 Copyright © 2025 Texas Instruments Incorporated
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5.11 T[R4
Ta = 25°C (FFIZRLIRD7RRD)

5
— Vec=18v | | T —— |
45| —— Vcc =25V
® h— Vcc =3.3V
g 4| Vce =5V
o
>
= 35
2
T 3 I e —
5
=3
3 25
(@] R
EE I E—
o 2
>
1.5
1
0 2 4 6 8 10 12 14 16
lon - Output High Current (mA)
5-1. HABEE (Vou) &YV —RE (o) & DR

VoL - Output Low Voltage (V)

0.45
_— VCC =1.8vV
04| — Veo =25V
—— Voo =3.3V /
035 — veo=5v 7
0.3 //
0.25 -
0.2 //
0.15 //
0.1 L~
0.05 7
0
0 3 6 9 12 15

5-2. WASEE (Vou) &V —REif (lon) &EDBR

loL - Output Low Current (mA)

Copyright © 2025 Texas Instruments Incorporated
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6 /X5 A —& BIEHH
6.1 AFERE L CEERR
FHCRLROROIRY, P =KL —213, LT OREAF 0T R TOAS VAL BAELET

e f=1MHz
* ZO =500
* AtYAV = 1ns/V

Measurement Point

02 x Vceo
RL
Output Pin S1/v OOpen

Under Test
:|: jGND

A CLIIFYe—T7UREORENEENET,

6-1. B EIR
& 6-1. ANEROEH

IRIA—F Vceo RL CL S Vip
tod 5 (EEAE) W] 1.71V~5.5V 10kQ 15pF F—T L
oty RTT VI, T 17v~27v 10k0 15pF 2* Vooo 015V
en~ dis i 3.0V~5.5V 10kQ 15pF 2 x Veeo 0.3V
oty AF—T NV, T — T VIR 1.71V~2.7V 10kQ 15pF GND 0.15V
em s 3.0V~5.5V 10kQ 15pF GND 0.3V
__________ Vecl
\7 # 50% 5&. 50%
! | ! . oV
tPLH —>: — —>: — tPHL
| |
| |
| —— - — VoH
50% | 90% 50%
Vo | |
Sk e 10%—-—-—-—- == v
B .
t—b e— —> ey

. Voo 1T ADR—MZBEEMATHNIZERE T,
2. Von & VoL iE. HBEL: Ri. CL. Sy TRAETOEEN HBEEL~LTT,

6-2. A1 v F IR BRERR

16 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2025 Texas Instruments Incorporated
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——————————— Vce Vce
Vl_\\L vi ﬁ
| oV oV |
: tbo : tpu
l—» —>
: ! | VOH
Vo 50%-) Vo |
! !
default low VoL

1. Vo i3 AR —MIBHEM bR EIRE T,
2. VOH & Vo|_ ES ]’ﬁﬁbfl RL\ C|_\ S1 T%Eﬁéi%ﬁmﬁ%gl//\ﬂ/fﬁ_o

® 6-3. UVLO OB/ IHNBERIE L TODT 7 +)0 O HIHEERR & R

GND

_»E ‘_ten

\ Voco®
--\-- Veco/ 2

\_ Vo ¥

RV
7!" Veco/ 2
GND

Output"

£~ VoL+ Vrp

ATIDBE 72Ty Low IZHRBIS - & D H 1,
ATBE R 2wy High ([ZBRBIS - L&D HIITE,

Veco 3 AR —MZBE T b/ EIHE T,

Von & Voo 1. FEELTZ RL. CL. Sq IZHITDIEHEH I EEL~LTT,

o bd =~

6-4. A X—T VM ET « £— T IVEH

Vel Vceo

C=0.1pF 1% C=0.1pF £1%

Pass-fail criteria:
The output must
remain stable.

ouT
>

+

— VoH or VoL

CL
See Note A -

GNDI + Vom -

1. CL=15pF THY, ¥20% UNDEHIZRBLI R EOF BN G ENLTWET,

6-5. AtHBIE EER R E 2%
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7 SHHARREA
71 HIE

TXGS441-SEP I3, fHRIITHE AL ATHEZL 2 DOWIRL —/LAMIL T, 2 DO FRDHEIRN AR TRA ATHEICT D
4 YRDTTUR LYV NIV AL —HTT, KT A ATHRAK 1.71V, £ 5.5V D Veep BED Ve D 2 DD EJR
T@Jﬁzbi'@—o A 7\1'\9“—]\53: VCCA %JEF?’)]:L\ B ﬂf_]\fj: VCCB %JE@]‘#%)JZO \—uXﬁ'éﬂ“Cl/ \i—a—o _031\7/%[/‘—&

/0 L~y 7 MINZ T GNDA & GNDB DT -10V ~ +10V D #E&H R —F X FEF, Voea |15 GNDA Iy
L. Vcep (3 GNDB &AL L 97,

TXGS441-SEP 7 /A RILT —4# NABOIEFRBIEEHICRFINTEY, —HOFT ¥ H/L T A RXZANE B /SZA~D
[E E 710, RO DT ¥ RV T B NADD A NASDEE S TT — 2 &R G LET, A x—7 /v A7 (OE) %1 H
THE MI1ET AAT—T VLT, NAZREEMICHFR CEET, OE_A EU1X Veoa BMELL |, OE_B B3 Ve
EAELLET, OE B NIT7 e —T A T OFRIZT 20 NI TV RICTINANE T HZET AU —T v E i
PRI —=H G RN T AL —Z ) @A e — 2 R BBIHERF CEE T,

Voo MR BRI REIZ LY | HEREBESRE C Voo DMHAETR \c:otv)%ﬁﬁ’ﬂ&%éht E'/\ BEIREIRAHERF S TND

M, HART =7 St @A —F U RREE] :Eﬁﬁéh?ﬁ“ loff-float FIEEIZRY | BN T 0 —T 4 7RAED L
X\, AJ)L DL F203 10 DBl EIZR B AN ALIZY L R Ea(}mﬁ’@??ﬁﬁéﬁ’bﬁ@@‘é LIEIHVEE A,

TVoF DRELRNVEIRY — 7o 728D, BERERY — v o T HEENELND ERIEFIZ, EHLLDE
WHIEEDNEFCEIRA Y | A7 TEET,

JRL—

728870V oK
. v i Vew i
OE_ALY Vocn I = [>OE_B
- | I | -
| I < |
| I |
ATC > > BI1Y
| I |
| I |
A2 0 >+ > B2Y
| I |
| I |
A3 — 0> > B3Y
| |
| I |
| I |
A4Y < u E\‘—E) B4
| ~] Il I
| I |
L B [ |
GNDA GNDB
W70y o E
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7.3 BRRERREA

7.3.1 FNEOHBDCMOS 23w M FUKAS

FEH#E CMOS ANE\ALE—H U ATHY | 8 X G TRENTOWD AN FREEWHOEPLEL TET /LS
NFET, V—AN r—AOEPUL, [ RAERE ) \REINTWDIRRANNELEE, TEBSHIFE (RSN TWAER KR
ANV—TEFNHA—LOER] (R=V + ) 2 HL CGGHESRET,

v alvh NIH AN T =T 0F ¥ DeAT I AL, [EBHIEE) D AV TEFRSNDTZD  ZOT A ATKHE £
1ZARXD BN A TN T BIMERIEF BN TOET, AEEHCTERREN 58, 73 AO B2 B R TE E 250
LET, v2Ivh NI ASOFEIZOWTL, [ 23vh NIFIZOW T 2SR TLIEEN,

73141 RITF4 v TNV ERABDAA

DT IRARZNEIAA AT BM Q (BEHE(E) OFFNT ILE T BNBESNCOVE T, ZOED RN T, DO RLE
(b EE B OGO T A28, TRTOANEZTa—F 4 T OFFICTEXET, ZOMREIL, TXTOF vx
NWEAEILIZRONT U r—ay | F3 T X TOF v /v% Low IZEETHUNERHLT 7V r—ar O4MET
AR IS T IO RN L E T, AMPHT O T AT v T ISV EIRIGA | WO BMQ O VA 7 L OFEA T DTz
B, 1MQ LU EIZIZLZ2NWTLIEE N,

7.3.2 /NS RDENESEEEIEESID CMOS 7' =2 /A

NIAZDENTZH NI ZOT AARZIFREDER E L 7B LY — AT HZENTEET, ZOT A A T mEBE
ERE N2 M2 TRY ., BAMICEmE Ty P ERISNDT2D | VX 72 i<ToDIC B EART O Ft 2 B8 T D02
PHVET, SBIT, ZOTNAADHINZ, THAAAZBE T HIERHERF CEO L RICRESRERAZE TEEd, &
Z2a2 5.1 1E HIET T 2L EOHLEBERMBLOBWIMHREZ ERL £, LTITZENY,

7.3.3 Vo R

ELONDEIRNTa—T 7 (BEGERR) OFFITR0 | HEEEWESOFFEN THMAEIRIZ /258, ZOT /A AD
HET A =7 L EN TS A E—F L ARBICBITLE T, EBLONOBIRN T 0 —7 27 (B fiElhk) 3250
1L, AJ1% LOW (ZHERF D2 LR L £,

LA LOBDRRY—7EfiAHELTWET,

VCCA VCCB

Supply disconnected Iccg maintained
A S EERY) /S |
OE_A é = $——t|>°°B OE_B

|
|
| | |
Hi-Z [§ [ | 3\Disabled| Hi-Z
> Al > t>B1Y €=
| | T
loff(fioat) | | I ! 1 | | loff(fioat)
| i |
A4Y<ﬂ, Disabled :: J “I I}] B4
| I |
| I\J I |
Lo 4 ______ o
- L
GNDA GNDB

B 7-1. Ve 1SRRI IRE

7.3.4 BEEFEHEAT]

ZDOTNAASDATEFIE, B ar B3NTFHSN TWD R K AT EEEE FlE>TWDIRY, EIREEM =T
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7.35 27U yF ZU—DEBR>— X

ELLDERL—Lb ATV F R ESE LI LR DONER TEIRAA 34 TITTHIENTEET
(DFEY. VCC % Low (ZIrFFTDUENDHLYL AT, 135> T VCC IZEBR LY, ZD#HibHVET), ZOMED
TV FIL, EDIEENOH 2T — 2 Y heiio TRIRSND FIRMENDHY | DB DT AR Uty hOT /A2
Rz iR > TR LY, L EEE O 7 — 22 ii> THIHHE T2 i ReEb bV £,

7.3.6 BOOS5>F 1 F—F
X, ZOFARAZDOANTIEHINTADIT T AT —RDRHAHZEERLTOET,

ER

HEXTRATEBFRITRESN TCNDEZBALEET, 7T AA A EGE E AL ARIENHVES, AL
NOZ7e T EROERREZIATLTH, ANORABELHNIBEEDOERZBALILNHVET,

r—-—-r———"—""—"—0 0 ~——"y{ 77" —7—7—7— hl
| Device |
| |
| |
| |
| |
I:c?#fti;:rzg Level I/O configured
as input : Shifter : as output
| |IKT T—lom
| i |
| |
[ N |

B 7-2. BANERAICHTB950T F14F— FOBTHEER

7.3.7 ZIBR AT 2 TN L—IVRET

Veea E2& Veeg BT 1.71V ~ 5.5V DIEEOELE THAGT TED720 | ZOT ANARIHMEREDOELE /—RIH (1.8V,
3.3V, 5.0V) TOZEHMITEL TWET,

7.3.8 BEZMEYR—

TXGS441-SEP 7 /AR, w7 —# L—bDT 7V —ar kR —hCEET, 1.71V 15 5.5V ([ZEHAEH TS
B BMASIIAR 5 D7 —2 L — M3k 250Mbps (2720 £9,
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7.3.9AC /1 XL

TXGS441-SEP |37 T RIT/ARXDLNEREETO /O EEAE WA YR —RUET, M 7-4 1%, RJEEEH B Cor —
7 — B —7EEIZEBV T, GNDA & GNDB 7% 2 DD Y AT AR DE(E & W 312 ETEDL /A A BE 7R T
F7., —FIEL T, ¥ 7-4 LLFIZ, 10kHz T 2Vpp D7 T R8T  Z%FFD GNDA Z/rLET N, H{b7eL TS5V %
2.5V ITERANTEHL £,

Voltage:
Vcca = 5V
Vces = 2.5V

Amplitude (Vpp)

180
160

140
120

100
80

60 \

40 N
20 N

i..

0
1x103 10x10° 100x103 1x108 10x10° 100x10°
Frequency (Hz)

K 7-3.AC /4 XK{EFTOy b

Input  =—— TELEDYNE LECROY
Everywhereyoulook

Output

L B
50.0 ps/div Auto 1.
25MS  5GS/s|Edge Positive

. n
5.00 V/div 5.00 V/di
0.00 V offset -6.75 V of:

100 mV/ |--—=
*Note: Offset voltage on the output to show both signals side-by-side

R 7-4. 10kHz ICB(FB AC TSV K /A4 X 2Vpp IC B 5V 15 2.5V AD 1|0 EHaERT R
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7.4 TNA ZADWEET— R

& 7-1. BEER
EIR AT R—FDRTF—HF R
VCCI VCCO OE AH HAH
PU PU H H H
PU PU H L L
PU PU L 34— X A A= F R
PU PU H F—T L
PD PU H X L
X PU L it —7v X INA A —F R
X PU H X L
X PD X X RiE

(1) EROFET:PU=T—Ty7,

Open=7a—7 17

PD = RU—x X =R, H=High L~UL L =Low L~L,

22

BRHI T B 70— RS2 (DB B Ab) #2%1F
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87TV —a bRE

DLFOT 7V r—a L, TR VR A AV ALY OB HARICE ENALOTIEARL, TR R A
A VAT F DO IEREMED S8 M b IRIEW 2L EE A, fH 4 O HBYL _xﬂ“é%uﬂu@ﬁ/\@ ZOoONWTIT. B

FRROBAETHWTL T2 Lo T, Sz, BFARITE F ORI RIEEREEL T AN 528 T, &
AT LOFRREAMER T oM ENDHVET,

84 77U — g gl

TXGS441-SEP 3L~V EHUIFE I, BApDA L H—T 2 AREBIERCT TV REILE TENET DT RAARLY AT A
DOBfEZETFTREIZLE T, TXGS441 SEP TINAAL, T2 RIANNT —H ARSIV WD T TV r—

2 COMFICHKRETY, X 8-11%. SPI A ¥ —TxA A% LT 1.8V 75 3.3V (Z4H# 4D L[AFIC, GNDA 73 0V
THHEEIZ GNDB O TR /7]\75) 3V ThHD 2 DDOVATLD—HITT, 3V DITTUR TN, TUXVT T a
7 2 /N—4 (DAC) D/AXDZNEIRT T RHDHEDTY,

82RK&‘NETFT IV —2 3y

1.8V 33V
0.1 ng ;0.1 uF
VCCA VCCB
cs o ouT1 ] CS
SCLK -l IN2 ouT2 p| SCLK
FPGA ‘ _ DAC
SDO -1 IN3 TXGS441-SEP OouT3 1 SDI
SDI | ouT4 ING |t SDO
1.8V 3.3V
—I_— OE_A OE_B ——,_
oV GNDA  GNDB -3V
N v
Digital Ground Power Ground

B 8-1. Space 7 /U s —< 3 D TXGS441-SEP
8.2.1 Rt EH
ZORRFBITIE, 3 8-1 DG ATA —H &M ALET,
* 8-1. RFt/N\SA—%

et ST A—F BlDfE
AT )R 1.71V ~ 5.5V
H ) A A PR 1.71V ~ 5.5V
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8.2.2 Hifim R FIE

AR A BT DI, UL N ERRET AU EDRHVET,

o ANJJEHHIH

— TXGS441-SEP 7 /A A% BREN L CWAEEIREE 2 H L T, AEEEHZ R ELET, H&h7ens»7 High
DA AEFIANBE—RDEH [FID AT AL v 2V REE (V1) B ETHARLERHYET, A0y
Low OFA . EIZ AR —bDOAF RO ATJAL sV REIE (V1) Kifti THOILERHVET,
o MyEEEIH
— TXGS441-SEP T N\AANERENL CWDEJREEZFEHL T, M EEFEEERELET,

823 77— 5 HIkR

Voltage: [T —
Vcea = 5V

Output
Vces = 2.5V

-40V GND Shift

20.0 Vidiv. 20.0 V/din
40.00V ofst 40.00V of:

5.00 psfciv (Auto
1MS 20 GS/s [Edge Positive|

I wwa [mebase 00 s} Tngger (2AEm

- 40.0 V) == A0
*Note: All signals have a +40V offset to show negative ground shift

Voltage:
Veea =5V
Vces = 2.5V

".‘ TELEDYNE LECROY
Everywhereyoulook

+40V GND Shift

x
BT

20.0 V/div 20.0 V/div 10.0 ps/div Auto 88V
-40.00V ofst| 40.00V ofst 2Ms 20 GS/s Edge Positive

400V - 400V
*Note: All signals have a -40V offset to show positive ground shift

K 8-2. 5V /n5 2.5V AD 110 (T LS -40V (L) BLU+40V (F) DTSV R o7 bERTEE
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8.3 BRICBET H#IREIH

GND BN HRANIUL T T TR V7 7L P AEEEZFIINL TLIEEWN, ZOT A AL, 7)o T OFALRWEFR S —
o T RICER RSN TRY , ST OIEFR0T 7 L— N E O EJR — A T EEIIHYER A, VCC & GND
DENFIZHRK 6.5V THHINZL TLZEEN,

84LA47U
841 LA 7D PDHALFZ1>

T SAADGFEMEZ IR T DT, — IR T VN EARL AT T RO TARTAAEI L HELEL E 5,
o FBREAINANR ar T oY EHEHAL, TAAADOTELRYIITIZEELE T, 0.1uF O 7 o2 H#E5E L F9
D, NARRA 2T oL TAPF & 0APF Oz T B2 WHNE AT 58T, gL LSS5 EnN T

i—g«o

© ZOTAAAIEBEENE N 2 2 TRY A mETy UNERSNDTLD VX T i IR AL

DERMEEBETOMLEDRDIET,

o CMTI OPEREZUET 57212, GNDA & GNDB DI 0.1uF =2 7o P2 BIN3 5268 TEET,

84.2 L1700 FAI

| Viato Vcea @  Viato GND
| ViatoVecs Copper Traces [] I
Jd

Power Domain A

G |

Veea Vees
IN1 OouUT1
IN2 ouT2
o PSS o
ouT4 IN4
OE_A OE_B
GNDA GNDB

T ] ® HHE]
5]
I
]
0] e

71 ®

g

K 8-3. L1477 M
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OTNARBLULRF AV FOYR—-F

9.1 RFa A bDYR—-F

9.1.1 BEEH

B RHZ W T, LTS RL TLIEEN,

o THXYRALARINAY [Vaivh KIFIZHOWTIT 7V r—ay LaR—h

© TEXYRALAYLAY [CMOS O E S & Cpg Dt FilT 7V r—ar La—h

9.2 RF¥a AV MNOEFIBMERITMDAE

RF¥ 2 A PO EH IOV TOMEEESZ T ESIZIE, www.tij.co.jp DT /A AR 7 4 V42 % BV TLIZEW, %] 27
Vo7 U TRERT D8, BREINTZT R CORIEFRICBET XAV AN BHZ IO ENTEET, BHEOFEMIC
ONWTCIE, WRTSNTERF 2 AV MIE FN OO AUGETERE A Z B LIZE0,

9.3HR—F- VY=

TXRYAALAINVAY B2E™ YR —h T —T DL, T V=T BRGEEE O EIE LREHIB T D MmN
—ILRGERD O EBESAZEN TEXAIGHT T, BEFEORIZEZRKR LD, MEOEME LIV T52LT, it T E
T XA R TAGHIENTEET,

Vo 7E&NTWDar 7o 0E, FHEBEICIDBROFEF #BHINDILDTT, ZNBIEETF T A AR LAY DL
BERRERR T ALDO T BT LE TP R A RN ALY D BfRE KL O TRBOER Ay THF TR AR
VALY ORI ESZ IR TTEENY,

9.4 WiE
TV A ARV ALY E2E™ is a trademark of Texas Instruments.
T RCOPEEL, ENENOIAEIFBELET,

9.5 HESMEICET 5 FEEE
ZDIC 1%, ESD IC&» THHB T AW REMEN DD FT, TH Y AL AV N AV, IC B BRICITH I O E Ao L
A EHEELET, ELOBOROBLOREFIEICEDRVEE , 7 A A& T 5 B2 N B0 ET,
A\ ESD ICEAMHAIE, DT DR MREIE T DT A AD TR E CHIGI DTV E T, K72 IC DG, /$TA—FHD T
(BT BT TARSNTOBHNDIND WD B0, RS RA LT <o TS,

9.6 FizE
FRA R A LA N A 7 CORIFEEICIE, ARERMEO —ERB L OERS RSN TV ET,

10 KETEE
BER S RROETIIRIT2EL COET, 20K BIEIIIGEEBICHED COET,

R T o
June 2025 * PRV Y —A

1M AHQZAII, Nyo—2, BELUENER

LB D R—N L, A =Hv Nolr—2  BIOWECICETAERAGEHINTOWET, ZOERIZ. FEEDT A
AMFHCTEDIRFTOT —HFTT, ZOT —HiE, TER ZORF 2 AV MUGETETICETINS G ERHYET, K
F—=H = DT TIPS TOAEATE. BE A MO Z 2 EIZEN,

26 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated
English Data Sheet: SCES994


https://www.ti.com/lit/pdf/SCEA046
https://www.ti.com/lit/pdf/SCAA035
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com/jp/lit/pdf/JAJSWP3
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWP3&partnum=TXGS441-SEP
https://www.ti.com/lit/pdf/SCES994

BELBMOoHEAREEIE
TXP R A AN AT, Gl T —Z G T — % (T — 2 — G R ET), #itV /=R (V7 7LV A THA UG HRET), TV r—a
VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
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D
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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 ©)
@ ©)
PTXGS441MDYYTSEP Active  Preproduction SOT-23-THIN 250 | SMALL T&R - Call TI Call Tl -55to 125
(DYY) | 14

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

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

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

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

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

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

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

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

NOTES:

1. Alllinear 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 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 AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
\ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

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
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

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

4224643/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.

3 Texas
INSTRUMENTS

www.ti.com



EEXHASEELEEE
TERHRA AVAVIADY R, BF—REERMET—R (T— 22— REBHRET). REVIY—-R(VITLVATHA U EBRE
F) TTUT—2 30 RREFICHETREET RINA A, Web V—)L, Z2HER, TOMOVY—R%E, XRHFIFETZAREENSS
TRROFEFR) BRELTHY, EaESLTREENCNIZBEEHORTRII. FZE0ANUEEOFRERIZEZCVAIBZRIL
. ARNELRBRHICADDSTERLET,

SNSOUY—RA, TFHR A VAVIX VYV HREFERITIRAOBRREBALHEREANOREEZERLELENTT, (1) BEFK
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