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5.8 B H5HE - THS4032 , R = 150Q
Tpo=25°C, Vec =#15V, H R =150Q It} ( (AR A B )

B2 PR A BME  BAE  BKE Hfr
hA ke
Vee = +15V 100
MBS (- 3dB) 25 =-1802 MHz
Vee = 5V 90
BW
VCC =+15V 50
0.1dB “F4H % i3 = 1802 MHz
Vee = #5V 45
Vee = 15V, rEkly 20V 100
SR JEEEO Wi2E =1 Vius
Veec =45V, Mkl 5V 80
X o Ve = +15V , Firigkh 5V 60
FEREIE 0.1% FIEE LI A s =1 ns
¢ Veec =45V, Mrigk N 2.5V 45
s
N | Vee =15V, Frigk N 5V 90
FHREIE 0.01% [ EE LI | s =1 ns
Vee =5V, Mgkl 2.5V 80
W R LR
THD B R THS4032 [#835 =2, Ve =5V 2L 15V , f= 1MHz Vopp) =2V, -72 dBc
Va B N VL T Vg = 5V 8 15V , f> 10kHz 1.6 nv/ vHz
In BN FH I s Vge = #5V 8¢ +15V , > 10kHz 1.2 pA/ v Hz
IR Vce = £15V 0.015%
ﬁﬁln > 9ot —
R Mi=2, Voo = 45V 0.02%
40 IRE il , NTSC il PAL , v Py 0025
) cc=* .
HIM LR +100 IRE ¥ .
Ve = 5V 0.03
T ] R _ S _ )
( IR THS4032 ) Vee = #5V 8¢ 15V, f = 1MHz 61 dBc
=Rk
Ta=25°C 0.5 2
Vos EOPNC SN Ve = #5V 5 +15V mvV
Ta = FEHEI 3
" Ta=25°C 30 250
I [NER L ER Vee = #5V 8 £15V nA
[o]S] il it cc Ta- e 200
2R o I Vg = 5V 8§ +15V Ta = 5880 2 LV/°C
BN RS Ve = 5V i +15V Ta= SERETE 0.2 nA/°C
BN
Ve = +15V +13.5 +14
Vicr SRS\ HL s 9 v
Ve = 5V +3.8 +4
Ta=25°C 85 95
Vee =15V, Vicr = £12V -
CMRR | Jtpusislit Ta= L % dB
7N I
Ta=25°C 90 100
Vee =45V, Vigr = 2.5V
Ta = SE8EI 85
fi EpANGEN MQ
Gi LIPANCERE 1.5 pF
AR
R Vee = £15V R, =250Q +12 +12.9
Vo it P AR \Y
VCC =+5V +3 +3.5
Ve = +15V 60 90
lo it F IR @) R. =20Q mA
Ve = 5V 50 70
Isc S AL @) Vee = £15V Vee = £15V 150 mA
Ro i LB JFER FFER 13 Q
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TA=25°C, Voo = +15V , H R, =150 Q i ( BRIk S 3 )

£ TR BME  AEE  BRE ‘ Hfr
YR
v o e T U T8 HLIR 4.5 +16.5 v
PR HL R ju
cc h il R 9 33
Ta=25°C 8.5 10
Ve = +15V
) Ta = S8 1
lec LRI (AR ) mA
Ta=25°C 75 9
Ve = 5V
Ta = 5EHTE 10.5
PSRR | syl % TaZ25°C % % dB
VR H Ve = 5V B +15V
ce Ta = SeREvE 80
(1) BT ST 25% % 75% (174 th v 90 F Py LA
(2) M Ead KEUE RS | SEZ5IRAC T 4axt i RBUE A ; 51 S R 5.1,
5.9 A4 1 THS4032 , R, = 1kQ
Ta= 48 , Voo =#15V H R =1k Q It (AR HHH )
E 5 PR B/ ME HAUE BAME|  BAr
BhAfERE
B B A AR Vee = #15V , HIFF 100(M 120 MHz
NE=Rrs Vee = 215V 100
MBS K2 = 1 ok 2 cc Mz
(-3dB) Vge = #5V 90
BW ] ] Vg = 15V 50
0.1dB “FHH 58 Wi =-18¢2 MHz
VCC =+5V 45
Vee =215V, V, =20V 2.3
S < oter) MHz
Ve =5V, VO(pp) =5V 71
SR R Vee = #15V 8o 100 Vivs
o W25 = -1 Vee = £15V, Bk 5V 60
K5 I% 0.1% (#1582 LI A " ns
; Ve =35V, Mgkl 2.5V 45
S
o 25 = -1 Vee = £15V, ikl 5V 90
F 5 0.01% [T 7] ) ns
Voo =45V, ik h 2.5V 80
MRS R E AR
Vee = #5V B8 15V, Vee = #5V 8 15V,
- f=1MHz , 32 = f=1MHz , 3% =2
THD B g ' \ : -96 dBc
IR Vogpp) =2V, Vorp) = 2V,
Ta=25°C Ta=25°C
HfERs
Ta=25°C 93 98
Voo = #15V , Vg = 10V
TSR Ta = Fe BT H 92 o
IR
Ta =25°C 92 95
Vee = #5V , Vo = £2.5V .
Ta = SEHTEH 91
v 2 Ta=25°C 0.5 2l mv
BN R HE Vee = 5V 5( +15V
0os il cC TA= %%Tilﬁ 3 mv
! MR E % Ta=25° ° °
i\ it Vee = #5V 5 15V LA
1B il 1L cC TA - ﬁ:?é/ﬁli[ 8
| . o Ta=25°C 30 250 A
IRV Vee = 5V 8 +15V n
oS il UL CcC TA= %%@E]?l 400
NI B Ve = #5V i 15V Ta = 5EHEH 0.2 nA/°C
59 L IR Ve = #5V 8 +15V Ta = EH 2 L V/eC
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Ta= 2V, Voo =15V H R =1k Q i ( BRAEBE )

2 PR BAME  HEUE  BRAME|  Bfr
BARE
Voo = £15V Ve = +15V +13.5 +14.3
Vicr A H Y \%
Voo = 45V Veg = +5V 3.8 4.3
v 15V v 1oV Ta=25°C 85 95
cc=* » VICR = £
Ta = SEHTEH 80
CMRR A L dB
v YRy 55y Ta=25°C 90 100
cc =15V, Vicr = 2.5 y
Ta = FEHRVEH 85
fi N LB 2 MQ
Ci LD R 1.5 pF
A EE
e Vce = £15V +13 +13.6 \%
Vo A L v R AR
Vg = #5V +3.4 +38 v
Vee = 215V 60 90
lo i H LR @) RL =200 mA
VCC =5V 50 70
Isc S Bk ) Vee = 15V Vee = £15V 150 mA
Ro {6 Y LB FFIF 13 P
IR
= X I P U +45 +16.5
Vee HL I FEL S A ¥ . v
YR 33
Ta =25°C 8.5 10
Vce = £15V
N N N Ta = 528 H 1
lcc AR (( RABORE ) mA
Ta =25°C 75 9
Ve = £5V
Ta = SEHETE 10
PSRR & Ta=25°C 85 95 N
YA e Ve = #5V 5 15V
« T = SEHsTIH 80

(1) EBERAIR. )
(2) &DFHR = BHE [V 2 1 Vocpeak)-
(3) Al S RS E RN | LSRR T A R KB  HES AT 5.1,
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5.10 HAVRRAE: : THS4031

Ta=25°C, Voo = £15V , Hi25 = +2V/V , R, = 150Q , Rp =300Q i ( FRIEA A )

4 4
— RF=0Q — RF=0Q
& 3|—Re=500 = 3|—rRi-s00
T 5| Rg=1000Q T 5| Rg=1000Q
3 RF =200 O 3 RF =200 O
2 1 = 2 1 o
= 1 = AN
E L I AL\ s L EEEZIN
< \ << \
= \\ = \\
= \ =3 \
> >
o -2 o -2
o \ o \
83 \ &3 \
E \ | e
§ -4 - g -4 \
-5 -5
-6 ‘ -6
100k ™M 10M 100M 100k ™ 10M 100M
Frequency (Hz) Frequency (Hz)
Vee =15V, R.=150Q , Vout = 200mVpp Vo= 215V, R =1k Q |, Vout = 200mVpp
B 5-1. S5 L5 )R 45t R REL T SR 3R B 5-2. S0 RL5 R R RE T ISR &
4 4
— RF=0Q — RF=0Q
& 3|— Re=500 & 3|l—Re=500
T 5| Rg=1000Q T 5| Rg=1000Q
§ Rg = 200 Q _g,:) RE = 200 Q
2 1 T 2 1 AT
s T ZE s T Zeh
<< <<
g - \\ g - \\
S 2 \\\ S -2 \\\
3 \ R x
N -3 N - ‘
g g
E 4 E 4 \
zZ 5 || Z 5
-6 -6
100k 1™ 10M 100M 100k 1™ 10M 100M
Frequency (Hz) Frequency (Hz)
Vec =15V, R =150Q |, Voyt = 200mVpp Vee= 5V, R =1k Q | Vout = 200mVpp
B 5-3. SRR R 5 5 R e, L TR PO 5% 2R & 5-4. SHFEN R 5 = R KE ISR &
4 4
— R =100 Q — R =100 Q
z 3|— Re=3000Q a 3|l—RrRe=3000Q
= 2| RF:1000Q = 21— RF:1000Q
g 8 /
2 1 2 1 — /
s =N a =
g 0 N g 0
3 -1 3 -1
3 2 3 -2
° hel
S -3 & -3
© ©
E 4 E 4
2 2
-5 -5
-6 ‘ -6
100k ™M 10M 100M 100k ™ 10M 100M
Frequency (Hz) Frequency (Hz)
ihaﬂﬁ‘\é =+2V/IV , VOUT = 400mVpp VCC = +5V y il'gﬂfﬁ =+2V/V s VOUT = 400mVpp
B 5-5. S i R 55 e 43k ri BEL TR PO SR R Bl 5-6. S M R 55 et ri BEL TR RO SR R
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5.10 S RUKEE : THS4031 (4:)
Tao=25°C, Voo =+15V , M35 = +2V/V , R =150Q , Re=300Q I ( BaAEA A )

2 2
o 1 o 1
=z L =z =t
% 0 = N N ™ % 0 N —— [ \
\ || N
B - E -
: 2 \LIVINAN
E_ -2 E_ -2
s \ 5 \
37 3°
N —— Voutr =0.1 Vpp \ \ N —— Vout = 0.1 Vpp \
g 4| — Vour = 0.4 Vpp g 4| — Vour =0.2 Vpp v
S — Vourt = 0.8 Vpp 5 —— Vout = 0.4 Vpp
=z 5 Vout = 1.6 Vpp =z -5 Vout = 0.8 Vpp
= Vout = 5.0 Vpp \ \ = Vout = 1.6 Vpp ‘ \
-6 -6
100k ™M 10M 100M 100k ™M 10M 100M
Frequency (Hz) Frequency (Hz)
VCC =+15V VCC =5V
& 5-7. Kf5S 5N 8 Bl 5-8. K155 5= mu B
100 120 180
= —— AoL Magnitude, Vecc =45V
—— AoL Magnitude, Vg = £15V
=l 100 ~‘~... = Ao Phase, Vcc =15V 120
— M Aol Phase, Vcc = £15V
a 10 = % 80 N oL cc 0 £
3 v 3 ‘\....\ @
c = ©
ks g 60 N o g
g 4 S |~ N g
E 7 ol 40 N -60 |9
= — 8 N T
= 7 = . N 8
=1 4 < T R
3 oy B g 20 TN 120 §
(@) “n\ \
Nt -1
0 \~%\ 80
px
0.01 < -20 -240
100k ™M 10M 100M 1k 10k 100k 1M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
& 5-9. FAIFAH i BEST B 5-10. FFFFHE 25 55 A or e B2 6] PRI 5% 7
140 0
. — Ve =15V |-
— o —— Vec =15V
g 120 8 20 cc 7
o 9 LA
= © L7
5 100 S| € -40 P
S B ™~ S
S ~ 2 1
3 80 N g 60 LI
8 {l 2
E. i \\\~~ &) 5 ////
o (S =
= \ 38 _—
g \ NG =
@ 40 N g -100
5 —— PSRR+, Vcc =45V TN 2
2 20|l PSRR-, Vcc =45V ™~ g -120
a —— PSRR+, Vcc = 15 V S
PSRR-, Voc = +15 V ‘ ‘ ‘ i
0 I -140
1k 10k 100k 1M 10M 100M 100k ™ 10M 100M
Frequency (Hz) Frequency (Hz)
B 5-11. BLIRHIHI e 5 BRI R R B 5-12. JLBisI b 55 2 HIRSRR
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5.10 S RUKEE : THS4031 (4:)

Ta=25°C, Voo = £15V , Hi25 = +2V/V , R, = 150Q , Rp =300Q i ( FRIEA A )

Frequency (Hz)
Vee =15V, 25 = +2VIV, R =150Q , Vour = 2Vpp

Bl 5-17. W R SHHERBIKR

10 50
~N N
I I
= =
> <
£ p=2
2 g [N\
(=] S \
= =z
® < 10
[
g o
2 3 i
B N B g
£ £ q
4 \ ['d T
H L 2
= I =
1 1
10 100 1k 10k 100k 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
B 5-13. By A\ B RS SARR MR R B 5-14. A\SE RS SHER PR R
-50 o -50
— HD2 Y% — HD2 e
-60 | —— HD3 % -60 | — HD3
8 -70 L/ g 70
s /| s / P
S 80 S 80
£ £
2 -0 / 2 -0 /
a / a /
L —T L — =
g 100 | _— g § 100 —— 1
£ 1 S |+
£ -110 — S -110
| T L~
-120 -120
-130 -130
100k 1M 10M 100k 1M 10M
Frequency (Hz) Frequency (Hz)
Vee =215V, Wi =+2VIV, R =1kQ , Vout = 2Vpp Vee =15V, WagE =+2VIV , R =1k Q , Vout = 2Vpp
& 5-15. R EEHEFEBIRAR & 5-16. R KK SHE KRR
-50 -50
— HD2 w7 — HD2 //
60 | — HD3 » 60| — HD3 v
& 70 Z g 70 /]
o - m - v
: /| : /
§ -80 § -80 D Dy
= LA~ = | T
'§ -90 = » g -90 — =
© — | LA e — | LT
€ -100 — g -100
£ 1 £ o
& 110 —— & 110
-120 -120
-130 -130
100k 1M 10M 100k 1M 10M

Frequency (Hz)
Vee =35V, #9235 = +2VIV , R.=150Q , Vour = 2Vpp
K 5-18. K E S5HR AR R
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5.10 S RUKEE : THS4031 (4:)

2

TA =25°C s VCC =+15V s iﬁﬁ. =

+2V/V , R =150Q , Rp=300Q i ( BAEBA M )

-50 -50
— HD2 | | — HD2
-60 | — HD3 —— — 60| — HD3 |
— L — ///
g -7 =T T g 70 1|
= ] 11 | = T T =< I
§ -80 % — 5 = | |
T L] =
g 90 71 — 2 /_//
L © -90
é -100 é
& -110 5 -100
_120 —110
-130 -120
0O 2 4 6 8 10 12 14 16 18 20 0O 2 4 6 8 10 12 14 16 18 20
Output Voltage (Vpp) Output Voltage (Vpp)
Vee = #15V , #8325 = +5V/V , R = 1kQ , f= 1MHz Voo = #15V | 35 = +5V/V , R, =150Q , f= 1MHz
B 5-19. {3 R B 5ERH H B ERFX R & 5-20. {3 R 50EE T H HERIX R
0.8 3
0.6
2 re
0.4 \ /
> S 1
o 0.2 @
g g
s o 2 o0
g 02 2 \
e} 3 -1
-0.4 © \
-0.6 — Vec =15V -2
— Vecc =215V
-0.8 - - -3
Time (50 ns/div) Time (50 ns/div)
i = +2VIv Voo =45V, 125 = -1VIV , Re = 4300
B 5-21. 1V Brikm Bz & 5-22. 4V BBk R
15 0.5
12 0.4
9 / N 0.3
S 6 \ ’>E‘ 0.2
S 3 > 0.1
£ / \ %
s o g o
= / \ S
a2 3 5 -0.1
S / £
o -6 \ o -0.2
Sl m— ] -0.3
-12 -0.4
15 -0.5
Time (10 ns/div) -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
B25 = +2VIV Temperature (°C)
3RSy
] 5-23. 20V PMEXHIRL B
5-24. NKP B E SR FERPRA
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5.10 S RUKEE : THS4031 (4:)

TA =25°C s VCC =+15V s iﬁﬁ. =

2

+2V/V , R =150Q , Rp=300Q i ( BAEBA M )

12500 100
80
10000 60 ——
. | =
_ < 40 I— —
3 7500 = 20 —
o o
® 5 0
) (&)
g 5000 B -20
a 2
6 40
2500 -60
-80
0 -100
-1 -08 -06 -04 02 0 02 04 06 08 1 40 -30 20 -10 0 10 20 30 40 50 60 70 80 90
Offset Voltage (mV) Temperature (°C)
p =0.209, o =0.0911 3 AL
B 5-25. RiHH KSR & 5-26. AN KR IHHRE SHIERE MK R
17500 4
m— \Vcc =15V, R =1KkQ B
15000 82| — Ve =+15V,R = 1kQ -
24 = Vcc =15V, R =150 Q ]
: Vee =415V, R = 150 Q il
12500 S 16 BN
= E ]
2 10000 g 08 HH
(&) o]
3 3 O
= 7500 = BE
[ B -0.8 i
a & i
5000 S -16]|
2.4 |
2500 T
-3.2 F—
0 -4
-1 -0.8 -06 -04 -0.2 0 02 04 06 0.8 1 15 12 -9 6 3 0 3 6 9 12 15
Offset Current (nA) Output Voltage (V)
p =0.0179, o =0.0317
K 5-27. S\ R IR S IREE R X R &l 5-28. K H E S B ERRR
15 25
m— \/cc = * 5V, Sourcing === V¢ =+ 15V, Sourcing
20 H = Vcc = £ 5V, Sinking Vce =+ 15V, Sinking H
S 12
° 15
2 S
5 S 10 —
> 9 = \
= S 5 S
3 5 —
2 g o —
S (o) N By
E 5
& 3
= -10
— Vcec =15V, R = 150 Q
— Ve = £15V, R, = 250 Q A5 \ \
0
0 20 40 60 80 100
440 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 Output Current (mA)
Temperature (°C)
_ . & 5-30. MBS AR AREAHRR
B 5-29. BoR% i HRI2IE ST R X R -
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5.10 S RUKEE : THS4031 (4:)
Ta=25°C, Voc =215V, #8325 = +2V/V , R.=150Q , Rp =300Q i ( BARB AWM )

Supply Current (mA)

9
8.5
8
7.5
7
6.5
6
5.5
5
4.5
4

— Ve =45V ~
— Vee==+15V —
'~
= ~
//
v~ T
P T
L~ T
]
]
L~
/

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
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5.11 ARG : THS4032

14 T T 225 T T
Vee \= 15 ‘V L 250 Samples Vee ‘: 5 \) 250 Samples
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12 To=25C - 20 Ta=25°C

2 M g 175 [T
1 -
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s 8 — g 125
< < ]
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s 6 = o 10
g g ] [ ]
c — — b 75 =
7} Q
o
5 4 2 L
K [ a 5 |

2 2.5 :17
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-2 -16 -12 -08 -04 0 04 08 1.2
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P 5-32. S\ L A A

-2 -16 -12 -08 -04 0 04 08 1.2
Vio - Input Offset Voltage - mV

& 5-33. WA KA RED

-0.3 3.10
0.35 305 r
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1 / 1 3 \ !
=+ =
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£ E 295
) / / =
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3 | —] / »
£ 045 S 290
S} -
5 e T Vec=t15V 3
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£ -0.5 - | //
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-0.55 |
\ e
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-40 -20 0 20 40 60 80 100
Ta - Free-Air Temperature - °C

Bl 5-34. BRI IR S HARE IR R 5 R

-40 -20 0 20 40 60 80 100
Ta - Free-Air Temperature - °C

& 5-35. MR B RS 5 AERERE KSR

14 14 ‘
— o8t > |
Ta=25°C / T 135 Vec=£15V
ﬁ 12 7 é’ R =1kQ
! RL=1KQ / £ 13
g ) 4 & Vec=+15V I
= 10 L o 125 RL=250Q
@ / o
© R_=150Q G
g / - S 12
3 8 5 R =
S f 2
5 / g 45
g . / - Vec=+5V
o 4 Z
i v 2 RL=1kQ
s R |
=, = S Vec=+5V
V = R =150 Q
2 3
> |
2 2.5
5 7 9 1 13 15 40 -20 0 20 40 60 80 100

+ Ve — Supply Voltage —+ V
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Ta - Free-Air Temperature - °C
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5.11 $RRRE: : THS4032 (%)

110 ‘ ‘
RL=20Q ‘ ‘
Vec=+15V

< 100 —] Source Current —
£

1 LT
‘g % \\ N
3 Voo =+ 15V}
5 Vec=%5V Sink Current
£  go| Sink Current

3
o
—
;E; \\
E 70— Vec=%5V
é Source Current ——
1
S 60
50
-40 -20 0 20 40 60 80 100

Ta - Free-Air Temperature - °C

Bl 5-38. BAHIH RIS BB RIEE R R

Icc - Supply Current - mA

1" I I
Each Amplifier
10
-~
Vec=+15V
9 //
Vec=+10V /
-
AT
7 = Vee=t5V  ——
6
5
-40 -20 0 20 40 60 80 100

Ta — Free-Air Temperature - °C

&l 5-39. BRIF NS BAERNEE AKX R
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Tp=25°C /
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1
3 01
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3 /
2
< L/
o
£ /
o 7
(]
1 /
o /
3
5 7 9 11 13 15

+ Vee - Supply Voltage -+ V

Bl 5-40. SEESA K S IR AKX R

Z - Closed-Loop Output Impedance - Q

100 T 77|
Gain=1
Re=1kQ /'\-/
Pj=+3dBm )
/
10 4
//
1 /
/|
N
//
0.1 p v
A
/ 50 Q \/1000
(o]
Low (%)
0.01 R L Lo
100 k 1M 0M 100 M

& 5-41. R4 ST SIME R KRR

f - Frequency - Hz

500 M

100 y T TTTmm T 45°
N Vec=+15V
RL=150Q
80 0°
i N Gain
S 60 \\ N -45°
c \! N
£ \
5 Phase
G
2 40 N N -90°
N
S N \
<
2 20 -135°
o N|
\
0 \\\ -180°
N
-20 M -225°
100 1k 10k 100k 1M 10M 100M 1G

f - Frequency - Hz

& 5-42. FFERIY 2 5 AE AR BLIR] IR SR R

Phase Response

PSRR - Power-Supply Rejection Ratio — dB

120 T T T TTIm 1T
100
== T
\ THS4031 - Ve
THS4031 - Ve Q\ ¥
80 N
‘ \\\
N
NN
60 THS4032 - Vee- —NN
L1000 00N
40 \5:‘
N
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\ N
20 i L J
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o LLLL 1A VI
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5.11 SLANGRE: -

THS4032 ( 4:)

120 O T TTTImm 1
o Vec=+15V
< Vec=+5V -10[~ P;=0dBm
o 100 T TS See Figure 3 A E! f
® T Tt \ -20
o - N
= Vee=+15 N r 7
2 80 [l Il 5 N
7] \ o
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) N 1
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- 60 s
] N @
2 [T \ § 0
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£ 150 Q \ _80 /
o = = Vv
0 90
10 100 1k 10k 100k 1M 10M 100M 100 k iMm 10M 100M 500 M
f - Frequency - Hz f - Frequency - Hz
B 5-44. LIS L SRE 2 [ X & FE 5-45. THS4032 B35 5 H KK &R
-40 T —TT -40 T T T T T TTT
Vec=+15Vand+5 Vec=+15Vand+5V
Gain=2 Gain = 2 /
-50— Rg =300 Q / -50 | RF=300Q /
Rp =1kQ / R, =150 Q /7
8 Vopp) =2V / 8 Voppy =2V THS4031 // L
° -60 THS4031 and THS4032 /' L/ 3 0 S\ec\o\"d Lermens 9
-§, o L "‘I'h|rd H?rmonlcs/ 73 é . THS4032 ,/
:§ - THS4031 \/ // § - Second Harmonic P //
g Second Harmonic // /4 -é’ 7
] I / v /
o -80 ) 7
c THS4032 v c r
g Second Harmonic // g /
& -9 e 8
| 311 e /
<T1e” / 2
-100 L L -100 ] /
L >< / THS4031 and THS4032
—— _,// N Third Harmonics
-110 = N -110 / R
100 k i™M 10M 100 k 1M 10M
f - Frequency - Hz f - Frequency - Hz
B 5-46. kR E SHERNXR B 5-47. BRI SHERIIRR
-50 T T T T T -1 I I I
THS4031 and THS4032 Vee=+15V
Third Harmonics -20— Gain=5
-60 Re = 300 Q
; e _30— RL=150Q
Q THS4032 o f=1MHz /
% Second Harmonic / % -4 ‘ ‘ ‘ /
1 -70— 7 1 ‘ ‘ ‘
c el c
2 S 50— THS4032 /
5 5 Second Harmonic //
§ _sol—~] == 5 -6 %
8 r j a v o
o -7 7 e _zo ] s
g v’ THS4031 £ ~1
/Z . 5] L— —
£ -9 1 Second Harmonic £ P
5 / 5 -8
I / Vec=+15V E { THS4031
’ Gain=5 -90y, S d Harmonic
-100[~ Rp =300 Q THS4031 and THS4032
RL =1ka -10 / Third Harmonics
f=1MHz
-110 | | | -110 | | | |
0o 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Vo(pp) — Peak-to-Peak Output Voltage - V Vo(pp) - Peak-to-Peak Output Voltage - V
&l 5-48. T Sk B 5 I AE A Y LTS R ) SR R & 5-49. WK EEEEERH RERKKR
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5.11 $RRRE: : THS4032 (%)

120 ‘ ‘ 80 I
Gain = -1 .
Gain = -1
R =150 Q .
110 ‘ i 70 RF =430 Q /
Vee=+15V L 2 o
o 100— Step=20V ] ~
= — 2 Vec=+5 V
5 £ 50 - -
® 20 o /
& £ 4 _
= — 3 | — Vee=+15V
% 80 BN
1 hri 30
x Vee=+5V ©
7 =
0 Step=4V 2 20
60 10
50 0
40 -20 0 20 40 60 80 100 1 2 3 4 5
Ta - Free-Air Temperature - °C Vo - Output Voltage Step Size - V
& 5-50. EIBR 5 HABREE KR A &l 5-51. 0.1% F&.& i 1A 5% H B EBT BRI R S0 &
2V LTIy, g ST T T T T T 11T
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1| Ru=1soe H”ﬁ | @ 27Rf6=1k9, Vo =01 Ve, 9
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: A I
T ) 0
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= Re=00Q e I L )
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H s TR \
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o -
/ 3 4 \
-5 5 —
\ o \
-6 Hi -5
-7 il -6
100 k 1M 10M 100 M 500 M 100 k 1im 10M 100 M 500 M
f - Frequency - Hz f - Frequency - Hz
B’ 5-52. B RIAR 4% e PRI /M 5 AT R i &) 5-53. A T34 H H i S0 F AR ¥ oL
2 oo HRF=mQ Ve LB,
| R =1500, M~ m | RL=1500Q
Vo(pp) =200 mV,| | R =100 O ° Gain=1,
Gaip =1 7 5y RF=0Q Vo = 0.1 Vipp)
0 i g 1
o ‘s? >
j Rp =50 O a2 o0 TR ¥
o F= o N\
L ] 5 4 Nl
5 Rp=00Q ° l( ,\
5 -3 E -2 Vo =0.2 Vipp)
z : LTI
g £
3 -4 < -3 Vo =04 V(pp) i \
, : 2 LT
3 0=0.8Vpp) \
)
. l P il \
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-7 i _6 Ml
100 k 1M 10M 100 M 500 M 100 k 1M 10M 100 M 500 M
f - Frequency - Hz f - Frequency - Hz
& 5-54. BA FI AR Jx 45t i PELER) /M5 5 AR e i B2 5-55. FL A A2 H IR IR AR SR i o
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& 5-56. FA T 2R [ 15t i PELIR /ME 5 3R R i )82 & 5-57. B T 2% H H B IR FA5 e
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5.11 #ARe: : THS4032 (4%)
2 I [ 2 I [
1 1
Rp=1kQ //' Rr=1kQ //'
0 LU 0 L
; X 7 TR
1 -1 V11 1 1 |
3 Rp =360 Q '\w g Rp =360 Q ,w
2 11 | 2 [RRAI |
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] 5
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Gain = -1 Gain = -1
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Vopp) = 0.4V Vopp) = 0.4V
1 A RN I 4 I T
100 k 1M 10M 100M 500 M 100 k 1M 10M 100M 500 M
f - Frequency - Hz f - Frequency - Hz
&l 5-62. B4 EI2 Rt i FELIK) /)M 5 3 e B &l 5-63. BT 2R B RELIK /M 5 B e B2
16 T T 11 3 TTTTI T 11 TTTT T 17
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> Re =300 Q
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1 2 -6
® 10 ] (1)
B Vec=+5V r \
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< > 12
g °© 2
8 3 -15 \
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ol L LI | 24
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f - Frequency - Hz f - Frequency - Hz
K 5-64. /M S5 B & 5-65. L IEE SME AKX R
3 T T ] VA -3 TTTTI T 11 Vec=<15V
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. V,;=0.5VRMS Gain = 2 | 5 V;=0.5V RMS Gain = -1
- \ R = 300Q Rp=430Q
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a RL=150Q || % - L
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z ~ s -2
- Q
© -
=] -9 g -15 .
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- N
2 5
5 -15 g
o
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>0 -18 3| ° -24 —H
\ £ \
-21 _o7 \
24 -30 \
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5.11 $RRRE: : THS4032 (%)

f - Frequency - Hz

Bl 5-68. Hi i 1B ¥ SR M| 5 &

-3 T T 11 0.2°
Vec=%5V . \
V;=0.5V RMS Gain = -1 Gain =2
-6 — Rp=4300 Rf = 680 Q
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> £
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= \ ///

=27 ] —
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100 k 1M 10M 100M 500 M 1 5 3
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vos y /
/
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B 5-71. 2485 150 Q AREEMIXR
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. . > See Figure 4
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£ ] 4
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0.6 T T 25
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R_=1500Q 1.5
> See Figure 4 > 1
u|> 0.2 u|>
g g o5
g 8
5 0 3 0 ,
o o
g g -0.5
1 -02 !
(o] o -1 ch =+t5V
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-15 Rp=430Q
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-2 See Figure 5
-0.6 _2.5 ‘ ‘
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15 T T
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\ See Figure 4 /
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6 40 B

6.1 HEd

THS403x & —#CR L Hs S B A ) v BUIS SRTBOR A8 o IXLETEOR AR K 30V ELANIUM M T Z M ik, IR A
A )L GHz fr i) NPN £ PNP g 448 . IXAC B T SEOUE A S0 98 . IR . DRIEAR 2 I [R) AR 2K S AR e 1k g
KA -

6.2 ThRETHE R
Vees
O
IN+ +
] out
IN- _
NULL NULL Vee-
& 6-1. THS4031 : HiEiH
Vcc+
O
1IN+ +
] 10UT
1IN- -
2IN+ +
] 20uT
2IN- —
I
Vee
& 6-2. THS4032 : XUEE
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@) Vees

Ib—‘\K L&
o—
(6) ouT
n- @ a4 a
—®
IN+ (3)
‘ ® ® ‘ ? ® (4 Vec
NULL (1) NULL (8)
& 6-3. THS4031 faifkJEHE &
6.3 ki

6.3.1 RFBEEHE

THS403x AAIEHRKIMAK IR , & TRk s . (H2 , AR EHIMIRIE , THS4031 L#gft 1%
PR A D RE . A 2R AR R, EAESERI S 1 RIS 8 A BCE LAy |, IRl SRR R
U8, & 6-4 Jeorn 1 ILIhRE .

Vcc+

Vee-

Bl 6-4. Kif LIS T R

6.4 B IIREAE I

THS403x #42A RIpREE |, vl H R RE ) B R E . BIEEE LR T 9V (24.5V) H/hT 33V
(£16.5V).
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7 B RIS

&

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

7TANARER
7.1.1 RS AR

THS403x HA N IBAMEINRE | 7] 5 KPR B3 vy %6 AR SRR M RE . N T ARFRRE M |, 748 F a1 RE JBOK A8 DK Bl
P RN R BN TR 5 i . bR T PSRN B T Y e BB S A RS RS AR AR
FHATRE S ERAIR B BIRE G . FTLL , X KT 10pF MR MER L , B S BE SO R e, B 7-1 Bor
TR E. ST REZHNA , &R/ 20Q., £ 75Q EMAGT , BHEBEHEIMEEENT5Q 2—NF
AMERE , DR T R BT o] FE 28 61 R T R LU PH L VT AL

360

360

Input

THS403x Output
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7.1.2 GBI AL E

HEWEMR A S S, 28 75 ER IR EEAN RSG5 R 98 18] 7-2 R 1 Sl A B 1 ) £ ] R 07 12502
FEFBOR & (0 R AH 51 A _EJSCE — A RC IS -

L—/\/WRG WA
Ry ¢ Vour
Vin ° +
Cy

|

B 7-2. AR RE IS B

Vout _ Rp 1
VIN _(1+R_G)x(1+sR1C1) (1)

U SR TR BRI T Nk, TR 2 A R NE RS . K 7-3 JROR T — R RN Sallen-Key BB #5 K B UE DL S
(% WSCHL T %6 BETFIRSRIBBAR I | 1T IEFEHT 98 K L0 B 75 BE B 41 58 K — DR AITBOR A . A7 R TR
FIRUER A WHE R, B WA BIREIE B T

X Ry=Ry;=R H C1=Co-c , MMEH T 2 BB IER A 17 98
_ 1
f3dB = 77Re (2)

PEPEAT T Q DRI ] 25 1) /N5 - A4 i I 18 Vg (L B A Jk o i 2 (1) A RE IR 1) Q e BN 0.707 AT S iR o T H
AT K AR AN . 153 Re 5 Re LR DIRGT I Q H , @i 3 Frn.

Rp 1
Re = 2-3 (3)
Ci
||
[
v AAA, 2 I
J_Cz ~‘_ Vour
[ [
"
o RG§
& 7-3. RIKE Sallen-Key JE7 2%
7.2 LRIV

ARFTER T WP 2 ARG 5 2 B E 2 S e I sh 83O RS | MZIRSh 230 5 IRs — AN e . il
SAR B H % (ADC). IRl il ADS8411 A1 TS5A3159 Bf TS5A3359 73 i{E N ADC MZEE %, N
FH# ] THS403x 1F iz Bk 2s.
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mE 7-4 hETk | REIRSGAIE D ADC (ADS8411). —ANIRENIE H K28 (THS4031). — M2k H %
(TS5A3159). —AMAZIH I — AN EJ B IE AR AR B FH UK ES -

URBh K% OPA1 fil OPA2 SR NIAS THS4031 iUk #%. s |, 1 #A THS4032 K454 A FAm b 2% 17] . iX
U T R OR B 1R A (S NV FL R I AR R MG BE P . BhAh , AT R SR B |, XIS HBOR 85
HEHA MM AR B . =4 THS4031 71K 7-4 Hiric N OPA3 , H TR ICH K5 ADC. ADC Z i
B TR S IR I8t 2% AT 2D AN T e 7

Band-Pass [
Filter I
ADS
4 Vpp THSA03T _O\/O_ 16-bit 28&1S1Ps i
— _O/ |
THS4031 E—
500 TS5A3159 g
" @
DC
% THS4031
K 7-4. AT WshEPEAE ADC RIZBEHRE
7.2.1 HitER
Hirs 2wt BA R 7-1 HPRIEMEREN 2 B A w4 R4t .
R 71, B
PRFEE (MSPS) HIAHIR (kHz) SNR (dB) THD (dB) 3L (dB)
2 20 > 84 <-90 <-110
2 100 > 84 <-90 < -96
7.2.2 ARSI RE

ADS8411 & —z HA 4V FEAEHEN 16 7. 2MSPS A #4s (ADC). ADS8411 HA HA finf N\ |, JF s
—ANFET 2R 16 17 SAR ADC , B A [ R R IhRE . frti2 16 AR T4,

TS5A3159 & AW (SPDT) BTG , BiTAY TAEHLE A 1.65V % 5.5V. TS5A3159 1L T J H B AT €
fF) 38 FELPELUC B DA S S e & DhRE , RS BT 1L A5 5 I — NIl s A 52 00 — Il R H . b4t TS5A3159 BAT i
BRI R H (THD) PERERUIKTIFE . TS5A3359 2 [al—HF L (M 8l = (SP3T) fiAs.

7.2.2.1 ZBEHEHT

7-5 Jeon T 2 MR NS H b — METER SFE A R A . Co AMERRMA A ; Cp SHIERHHEE. Ron &
I TTJE @ TE FL . CL A Ry 73l S A ML . Vi RIEIVIA L. Re AR . Vour RZHHE
JH 2 )t P
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MUX

J
o Mg
T 7|7

B 7-5. LRSS

2 Rs+ Ron Cs. Cp H1 Cp KIMEAR/INMT Ry HIEHURES |, £ 5E I H] A BTk
XfF TS5A3159 :

* Ron=1Q

* Cg=Cp=84pF

AN S H R B R

*+ Rg=50Q

« C_=5pF

+ R_=10kQ

* Tre ( BTE %L ) = 8.65ns

T 16 MRS, FEED 18 MFE , A e RIR DI E N SBURE . XT 18 fifasE , Frf i ik
Wi 205 F) 4 (18 % In2) x Tre = 108ns , XLt 500ns ) 2MSPS KAEMf A1 FL . G A i I [l ik ADC F) 4% i i
], 2 52 A 00 e A e BIF a IOARE I, AT EUR K.

WP M2 AR Z 5B 5 — DN EESHOE TR R R AR . XM AR 2R E, DY Ron A
Ry MIPERIZREAT B BH 7 5 a8 LB . Ron B RS FRATE AT A8 A T2 R M i 1 P

7.22.2 5K

By NAE S IR AT A IR A B AR A L R LR Al — 5 i, YR AR PR s 20U D |, 4 RESRE 4 S M A 2 I
] A ARIRAS AR A AR AR IR, AT DA IR @ pe e A R AR mfe 5 i, W&l 7-4 s

7.2.2.3 I K A%

PR R 3Bl SEHORES (K 7-4 i) OPA3 ) TR RIF AR i vE . (RIS MR BT EL
FHRBITR , BEBOCHEMHAT 24 4V 1R KM ER. FiL , BUEE S 558K, KB HOR 28 2 Zi e — A
ADC KFEWIN LA 4V B gkAsE Nk, LA ffE 5 k). ARG, T E$ 7 ADC , FaER AN 500ns. BT
THS4031 iz SR A i A SRR BRI |, DRI i B PP AN R e 8

7.2.2.4 I K #57 F R

WAL ADC Z I B — Aol RC SESEAs R IR B BEME I 98 , S SEBUE LK) SNR A1 THD. {HA , R 585
R FEOSHEBOERREN R K. WRBCR A HARE RS I, BT — B — SRR i S IR B AR T — R
FERIRES, JFLLBIRATE A B MR RZAGE K — R 7 202 PR ADC ARk SRTI , 3 0 6 R T R
ADC VLt & 3R BUHE iR A5 5 /K, TR 7 F#IK ADC fRrEER A . W TX SRR R, JER A S
WA R REE, & 7-6 MK 7-7 f&7n T SNR MBS B AR SR AR .

K 7-8 JEers TR =AAFEIER B A E N R AT . R B AR PRI AR 00 . BEAE UE SR SE AN
FEM B A prics , wifea 4 Por.

. . ~ 1
Filter Bandwidth = TAR{CL (4)
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7.2.3 LA ML
113 85.5
112 N 85.4
11 f=— A\ 853 —]
110 N : | —
= 109 A _ 85.2 —]
S 108 Y 2 85.1
= 107 \ = 85
2 106 \ 3
§ 105 A\ 8 849 /
o
104 X 84.8
103 \ oar
102 \ T/
101 X 84.6
100 a5
200 300 400 500 600 700 800 900 1000 :
Filter Capacitor Cs (pF) 200 300 400 F"ttsgrocapgtc)gor Czc()gF) 800 900 1000
K] 7-6. SNR 538 AR H XA & 7-7. B SR AR A 2L R
3.75
3.5 {\/- //

s |/
;;:fa 3
< [
2 275
>
Z L
£ 25
(@)
g /
< 225
_— C1:OpF
2 —— C1=680pF
—— C4=1000 pF
1.75
-100 -50 0 50 100 150 200 250

Time (ns)

Bl 7-8. £ XA RIIESE A ARE R ADC FIA

7.3 HFEMREWR

THS403x # 51| ] LAfs ] B LR sl XL IE AT - O B AVE B (CMIR) 5 1 iR IR AL P i R 0
P ARt T IR 208 . 0B IEhE ST , - PSRR UG MK Bl R 2 2 B BIARAR. 20
IR LR 2T FREAT 28, DUR T RESET BOR 2 4t . 78 B mndli 80745 5 1 i R AR L3847 I | B ORERF
EReA TRtk E1VR: DGl STE o1 e A E e L 1 i 1%t AN =2 € I s R T BT R G 3
JS2, AT g A PR RE 7 A AN FIREM o X T X0 A L, YA R ] AR T i P 0 00 A P 7 8 T 5 — R R
PERE.

7.4 i J5

7.41 fiR¥EME

N T IEE] THSA03x [ =Stk Re K1, SLIREARG 1A (K BN % AR (PCB) St itk 85075 R imgs th 1 — 41 F vk
W tEAh, B3R THSA03x Al AT A Ja Bl 85 A FE BE 4R

o BRI - A OR BRI L A T D BT TR B s R T R . (R, FETEOR SR AR XIS
RS R BT T DA T RER/IN R AL A

o ELMHIEERRE - £ HRIEG I B 6.8uF SHEARE A 0.1uF FE AR IR MRAE N A EL
PR TR A Z AR A A 2 | (HARRNBORAS I PR S I b AR A6 ) 0. 1uF PR LA S . 350, 0.1uF
LA A R AT R SR AR G IR, . BEE UL BRI P ) R S A LR A RCR PR AR . JIRAE SRR
Y551 IR i e A A 2 T B B /T 0.1 95 (2.54mim).
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o FALREERRETBFRE - MR B RSN RIAT S L RS . v TR AT RR IR AR R
&, BT R R T RE R B, TR RS A AR . FF A SRS A A, S W] REd AT 2 K
JE o BEAR A BT IR AT RE IR/ BOK 240\ S PR 2% B2

o TR - TI AR T s SRR o 188 51 B BS54 HURCR H 2 UG E MR IR R R I 2
2 2 B AR B A PR R A o i 0 10 S 7 5

o ATERAEERRIBR MR E - YR BRI, BITTSEELH R R RS . A T IR R B R, R
A Jey B BUS T RE S5 | AT i B BT A AT 2 A BE o W 25U TV R TR 28 10 SO N\ i o K B8 A 25U PT g
JEL, DABE KPR kO 25 N s ) 2% ALY

7.4.1.1 75/ PowerPAD™ %7/t &0y

THS403x K H#A A DGN 3t | BT PowerPAD™ 33 %1 . 3B FAT 5 RAEME |, S 2 E S
LRHE L [ S K 7-9(a) A1 ] 7-9(b)]. X AR B 2 S E ] LR HE S B8 B B R A SVES [IES 0 B 7-9(c)].
TR S A A Bl | RS SR A1 B RO A2 T S B H e i B BE

fit Bl PowerPAD™ %% | — 2B A BV AT SR B 4138 BRAN R B, AR R TG BAR SR A (IR eI 4t )
PR S AR A 12 A b e JER T ) 7 DX PAY o L A A X3 P i T RO B A, DA 3 b 0 R A 0 B 92
i1 T S k5 i

PowerPAD ™ £ il HL i 8 258 4 T AR /D« 238 R0 F) 3R T D0 2 R LA e DA 2 1) O LM O VR 2 TR S T ERR

o
Thermal
Pad
:ﬂ+: DIE [ﬂ:

End View (b) Bottom View (c)
A BRSBTS R SRR .

DIE

Side View (a)

HHHH
HbBHH

B 7-9. #i¥5RA DGN HEAE
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ARZEHKINER LSRG, TR RS 7R .

—/ —/

— — Thermal pad area (68 mils x 70 mils) with 5 vias
—/ E —/ (Via diameter = 13 mils)

—/ —/

& 7-10. PowerPAD™ PCB thZ|flid FLEER,

1. W ) 75 Xtk PCB , Wil 7-10 B 200t 5| R Tl | iR HRR B 01T il %1
2. TEBGAER X IBCE AL XL E AL A0 13mil (0.3302mm). iR/ LN T AR IETE Bl S 2 4
XL AT LLIEE B .
3. AT RERR EAEHCAR AL X MR BEAT T AR S A B AT BB AL IR AR AT B T REHL THS403x #5447 A1
. ML DA ERER , FOAERRRE R X A 2 I 5 1)
4. KT FLEE R B A P
5. IR BT T |, 7527 8 FH I W 2% B A TR . W E R B M B IERE | X TR E SR
FARN BB AR A . X 7 RIS AL R . SR, FEIXF SN T, SR A R
T EARIAGE . KL, THSA03x 536 T B FL L AUE R R N F P 1H 2P RN E AL — ) B e il
.
6. TOHRRE IR =0 2 3 3¢ 5| BRI AT TS FL I BRI B XL T R B RAS o TR BELIR = A0 25078 i B B X3
AL, AT LA [ o sk SRR A X St A
7. IR EIRIRAE 2 FE N B B XN AT SR 51 L.
8. XULUERIIFETERUG |, BI I THSA03x S TBCE RUAL |, SR 5 AT T B A A v 2 T Ut 25 70 A4 AR S AR [ 3
BE . XFERORIE TR IR 223
7.4.2 75 /71
Vec+
C3 6.8 UF
0.1 uF I =
R4
301 Q
IN+
R3 ouT
499 Q
‘—
R2
301 Q c4
0.1 uF I
IN- -
R4 Vee-
499 Q
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Place Rr and Re resistors as close to the
device pins to minimize patristics

N
N
Place bypass capacitors in low ESR
packages close to power pin as possible.
Use multiple VIAs to connect to power
plane.
Remove GND and power plane
near input and output pins to
reduce parasitic capacitance.
NV
& 7-11. A BRI
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8 AR HF

8.1 SRS HF

8.1.1 MY

155 [ LR ARy -

o (EINALES (TN, A A 7555 7 B RS

o EMALES (TI) , PowerPAD™ #lgz 7415 M 7R &

o INALES (TN, THS4031 Bi#EH A A EVM B 46T

o FEMANEE (TI) , THS4032 XNk #ia H i A #¢ EVM F P 161
8.2 B U FEHE AN

SRRSO SERE R | 75 PHIE ti.com ERIEF SO Ie . mith @Ay BEATIEN RV AT A G R R
o ARELPHAGER  WEEEA OB SO P EE BT il xR

8.3 R

TIE2E™ s SedFib i TR EE S E O | il HEN L KA AR . L RiE@s s, #%
DA AR B SR B | SRS T R B D B R B

BRI NS R TUBRE HRIERE Y $RAt. XA AR TI BORPE | FEA—E R T WA 20
TI i FH 452K

8.4 Fitx

PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.

Fr A wibR A E BT & 1= .

8.5 B EE
L (ESD) SR IXANE R L . A (T B USCE R IE 2 () B 5 i AL FERT A 4R A e B o 0 SR AN I <7 TE A ) AL P

A RIS | T A SRR Al L i

m ESD MR /NE SEGUNMOTERERE S , KEBABF IR W% R BT R E R 523K, XERNEFMNHNIS

OB R AT RE 2 T EET 5 H R AT IR A HH T

8.6 RigE&

Tl RiEER AARERF| IR T ARE. H RIS R AT X .

9 T it

vE © DARTRRA I TS AT 585 2 BT RS 11 TR AN [R)

Changes from Revision | (May 2018) to Revision J (February 2024) Page
o T TR HIFEAG . BRI B I SR IR e 1
o W T X RAHEE FRIRE 1, BT VIR .oooeeeeee e 4
o WX R AHTEE I TSR 150MA TEUA 240MA. .o 4
o XS RABET PHIZEFHIEI £AV TEEUN 1.5V ettt 4
A R A P R T T N BT ettt ettt ettt ettt ettt ettt 4
o TR T ZBXSRAFEE T M JEBERFETEEEIT oottt 4
o TR T ZBXSRBAHELE T IG I FK BB e e 4
o ¥ ESD ZE2% R 7 AR (CDM) 2% M\ JESD22-C101 T JS-002 ..o 4
o T T HMEEEE DT D FIDGN FFEEI] THSAO3T oot e e e et e eee e e 5
o WBR T AT THS4031 , R = 150 Q HFTHTEZIFETG TERHFE <ot 6
o WRINT HATFFIE - THSA03T |, RL = 15002 TBIF ettt et ee e 6
38 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: THS4031 THS4032
English Data Sheet: SLOS224


https://www.ti.com/lit/pdf/SBOA066
https://www.ti.com/lit/pdf/SLMA002
https://www.ti.com/lit/pdf/SLOU030
https://www.ti.com/lit/pdf/SLOU039
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.cn/product/cn/ths4031?qgpn=ths4031
https://www.ti.com.cn/product/cn/ths4032?qgpn=ths4032
https://www.ti.com.cn/cn/lit/pdf/ZHCSI86
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSI86J&partnum=THS4031
https://www.ti.com.cn/product/cn/ths4031?qgpn=ths4031
https://www.ti.com.cn/product/cn/ths4032?qgpn=ths4032
https://www.ti.com/lit/pdf/SLOS224

i3 TEXAS

INSTRUMENTS THS4031, THS4032
www.ti.com.cn ZHCSI86J - JULY 1999 - REVISED FEBRUARY 2024
¥ A THS4031 , Ry = 150 @ Hif) 0.1dB ~F3H 77 % )\ 50MHz 5 2y 9MHz (Ve = £15V).......eeee. 6
W A THS4031 , Ry = 150 @ ) 0.1dB ~FHH 7 % I\ 45MHz 5 50y OMHZ (Vg = £5V).eecee. 6
¥ THFE  THS4031 , R = 150 @ 1) 0.1% EELH AN 60ns A 70ns (Veg = £15V)iiecccie 6
¥ THFME  THS4031 , Ry = 150 2 Hi¥) 0.1% ZESZHSE M 45ns BN 55ns (Vog = £5V).icecccceee 6
MR T 1 THFE THS4031 R = 150 2 H1 1K Q BT R T oot 6
¥ i UHFME F THS4031 , Ry = 150 Q W A HLUERE A M 1.6nV/ Vv Hz EEBCN 1.2nV/ VHZ. e 6
¥ A THS4031 , Ry = 150 @ Hifid A\ FME 5 AN 1.2pA/ v Hz B0 2.3pA/ VHZ. oo 6
¥ i HFIE THS4031 , R = 150 @ H TG G5 26 1K Q FEECN 150 Q Lo 6

¥ B HFHE THS4031 , R = 150 @ H [ FF 33 25 A /IMEL M 98dB B4’y 100dB ( Ve = #15V, To =25°C ) .6
W 1 THFE THS4031 , R = 150 @ H TR 26 S /NS AL 95dB B 5l 98dB ( VCC =45V , TA=25°C ) 6

W T ATHEE THS4031 , Ry = 150 Q F SN I B R AR AT BT IR v 6
1E T HF M THS4031 , Ry = 150 Q TN T 3RV EETREAAZ oo 6
¥ B THFHE THS4031 , R = 150 @ v )35 N\ R 3E B AUE M £14V 1 50H £14.3V (Voo = 215V)......... 6
¥ A THFHE THS4031 , R = 150 @ w3t N\ v R 36 B AU(E M £4V HH50H +4.3V (Vog = 25V).eeee 6
WIBR T B 54F1 THS4031 , R, = 150 2 1 R = 1K Q AHH FE R FEME ..o 6
¥ I THS4031 , Ry = 150 Q W1 Ve = 215V {4 H HUEIEIEA M 150 Q F A 250 Q . 6
¥ T4 THS4031 , Ry = 150 2 i Vg = £5V (1 H B FEIE & E A 250 Q BN 150 Q e, 6
MR T BTHEE - THS4031 , Ry = 15002 FIHTFTEE LI <o 6
¥ B HF M THS4031 , Ry = 150 @ gt FL it S 2 R FH ML B AE AN 20 Q BN 10 Q e, 6
¥ T4FE THS4031 , Ry = 150 @ ) s A% H LI A 90mA SE A 200mA (Vg = £15V). e 6
¥ 1 T4FE THS4031 , Ry = 150 Q ) st % FE IR A 70mA BN 160mMA (Veg = 25V) e, 6
¥ T THS4031 , Ry = 150 @ )i FBHBLAYAE AN 13 Q BN B5Q e 6

V4 T4 THS4031 RL =150 Q I ALHYE R ( BEANTBORES ) A 8.5mA HECH 7.5mA (Ve = £15V).6
¥ B THFME THS4031 , R = 150 @ ) SR B HIR (BN IBORES ) A 7.5mA Bk 6.5mA (Vg = £5V)...6

¥ T THS4031 , Ry = 1k Q 1) 0.1dB ~F4HE 5 98 Ak 50MHz S 508 OMHz (Vg = 215V)..eeee. 8
¥ B HFHE  THS4031 , R = 1k @ H1[1) 0.1dB ~FHH A 58 . 45MHz B0 OMHZ (Ve = #5V).cee, 8
Fg 3 THFHE THS4031 , Ry = 1k @ WA 56 T SEAEARE | [V 1 Voopear] EBCNHEHAE /[ 1 Vop.p)..8
B BT THS4031 , R = 1k Q@ IR T 2.3 BHA 1.6 (Vee = £15V) i 8
¥ B THFME  THS4031 , Ry = 1k @ 2D RGN 7.1 BN 5.1 (Voo = £5V). i, 8
¥ B THFME  THS4031 , Ry = 1k 2 H11) 0.1% FRE BRI 60 FHHCN 70 (Vo = £15V) i, 8
¥ B HFME  THS4031 , Ry = 1k Q H11) 0.1% FUE BRI 45 TN 55 (Vog = £15V) e, 8
MHBR T 1 T4F1# THS4031 , R, = 1k Q 1 R =150 Q RS, BB, B 20855 iR 22 M
B LAY A== SRR UPRRPPRRPRR 8
o B¢ BT THS4031 , Ry = 1k Q@ 338 25 i /MEL A 98dB H54 100dB ( VCC = 15V , T =25°C ) .8
o W BT THS4031 , Ry = 1k @ I 26 i /IME M 95dB By 98dB ( Ve =25V, Ta =25°C ) ....... 8
o W ATHEE THS4031 , Ry = 1k Q H4i N R A R SR A 0.5mV BN 0.3MV.eiiiceeeee s 8
o W ABTHFE THS4031 , Ry = 1k Q H A N B A 3 uA BN O A (Ta =25°C). i 8
o K BTHETHS4031 , R = 1k @ HfE KA AN B A 6 1A TEHCH 20 A (TA =25, 8
o B HTHFE THS4031 , Ry = 1k Q i NI B IR RKEAN 8 u A FHHN 33 A (Ta= &V ) e 8
o MR T B4 THS4031 , R = 1k Q2 £ RL=150Q F1 R =250 Q F%a H L EFEIE . .cooveeeeeeeeeeeee 8
o WBRT BTEHE THS4031 , Ry = 1K Q R BT FELI oottt te e eteeee et esae e 8
o MR T BT - THS4031 , Ry=1KQ F B H EBH ..ot 8
o W TR THS4031 , Ry = 1k @ BB R ( BMECRER ) A 8.5mA BN 7.5mA (Voe = £15V)...8
o W UHFMETHS4031 , R = 1k Q W RIERIA ( BAMEORE ) M 7.5mA EEBCH 6.5mA (Ve = #5V)............ 8
o WBR T AT THS4032 , R = 150 Q HHTHTEZIFET TERHFE <ottt 11
o K HTHY R = 1500 Eﬁh i KON T - THS4032 , Ry = 15002 .o 11
o FEHT T I THS4032 , Ry = 150 Q FFRIE N SR B B ALK v 11
o WBRT BTHFE THS4032 , Ry = 150 2 HHT AK 2 TR 2EHIAR .o ovveeeeeeeeeeeeeeeee e 11
o K CHAHME D R = 1KQ” MIFREE O “ B © THS4032 RE = 1KQ” oo 12
Copyright © 2024 Texas Instruments Incorporated PR 39

Product Folder Links: THS4031 THS4032
English Data Sheet: SLOS224


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ths4031?qgpn=ths4031
https://www.ti.com.cn/product/cn/ths4032?qgpn=ths4032
https://www.ti.com.cn/cn/lit/pdf/ZHCSI86
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSI86J&partnum=THS4031
https://www.ti.com.cn/product/cn/ths4031?qgpn=ths4031
https://www.ti.com.cn/product/cn/ths4032?qgpn=ths4032
https://www.ti.com/lit/pdf/SLOS224

I3 TEXAS

THS4031, THS4032 INSTRUMENTS
ZHCSI86J - JULY 1999 - REVISED FEBRUARY 2024 www.ti.com.cn
o MER T ETHF - THS4032 , Ry = 1k Q 747 150 Q I A /KA, T A R ZE70 I8 it iR 2 2271

TRZEFUFIIE .ottt ettt et et e h e bt et e e st e st e st e st e st et ea et et e beebe R e ReebeeRe e Rt eReene e st e st et et e nsentente st 12
o MIERT “HAHEME THS4032 , RL=1kQ” £ RL=150Q Ml RL =250Q H%iH BEIEIEIE . oo 12
o NI T HEZEFFIE 2 THSA03T BIF ettt 14
o BRI AT FEIE TN SIIFFIE - THSA032 ..ot 20
BN =g = | TSP T TSP 28
o MIBR T AR R E AN CA I T LT TEIF v 29
o BB A T A EHTARERE T 30
o WG BHIE B GFRTE SN MCAFTESEFLET «eovoeoeeeeeee ettt 31
o MIBR T 48/1 PowerPAD™ ZE 4 i s 2 5 1 11 747 FH I AT oo 35
Changes from Revision H (March 2016) to Revision | (May 2018) Page
| Tl 28 - G =10 Y- N =< N T 3
Changes from Revision G (March 2010) to Revision H (March 2016) Page
* WNINT ESD FR K. FFHEU T oy AR IC MRS 55y HIRRIFEE R TRy i/ Ty 4

TR R 1E TR AL BB ETFEFT AT GGG I FBAT vt 1
o THBR TIEEFIT JG I FI F 2 ettt 1
MRk T2/ PowerPAD™ i i1 FHRIY F MBI oo 35
Changes from Revision F (September 2008) to Revision G (March 2010) Page
o KN HEME S (Ta ARSI ) BIERAL nA/VHZ BN NV VHZ 4
Changes from Revision E (June 2007) to Revision F (September 2008) Page
o WBR T 227 2 (1) BEE AT IRIFFZIE EERT ittt 1
o I BT AT T BN T I ettt 34

10 YA HEMEITEE R

TRITHEEHUM. BRAITIE R . XEE RS R s s . st a s, BASTEMN , H
SR BSCREAT AT o A7 RULBARR AR A ACA 15 208 22 I ) A

40 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: THS4031 THS4032
English Data Sheet: SLOS224


https://www.ti.com.cn/product/cn/ths4031?qgpn=ths4031
https://www.ti.com.cn/product/cn/ths4032?qgpn=ths4032
https://www.ti.com.cn/cn/lit/pdf/ZHCSI86
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSI86J&partnum=THS4031
https://www.ti.com.cn/product/cn/ths4031?qgpn=ths4031
https://www.ti.com.cn/product/cn/ths4032?qgpn=ths4032
https://www.ti.com/lit/pdf/SLOS224

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

7-Dec-2023

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 ® (415)
(6)
THS4031CD LIFEBUY SOIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 4031C
THS4031CDGN LIFEBUY HVSSOP DGN 8 80 ROHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM Oto 70 ACM
THS4031CDGNR LIFEBUY HVSSOP DGN 8 2500 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM 0to 70 ACM
THS4031I1D LIFEBUY SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 4031l
THS40311DG4 LIFEBUY SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 40311
THS4031IDGN LIFEBUY HVSSOP DGN 8 80 ROHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 85 ACN
THS4031IDGNG4 LIFEBUY HVSSOP DGN 8 80 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ACN
THS4031IDGNR ACTIVE HVSSOP DGN 8 2500 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 85 ACN
THS4031IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 4031l
THS4032ID LIFEBUY SOIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 40321
THS4032I1DG4 LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 40321
THS4032IDGNR ACTIVE HVSSOP DGN 2500 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 85 ABG
THS4032IDR ACTIVE SOoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 40321

@ 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.
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® 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.

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 THS4031, THS4032 :
o Enhanced Product : THS4032-EP

o Military : THS4031M

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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 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)
THS4031CDGNR HVSSOP| DGN 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
THS4031CDGNR HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
THS4031IDGNR HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
THS4031IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
THS4032IDGNR HVSSOP| DGN 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
THS4032IDGNR HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
THS4032IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 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)
THS4031CDGNR HVSSOP DGN 8 2500 358.0 335.0 35.0
THS4031CDGNR HVSSOP DGN 8 2500 364.0 364.0 27.0
THS4031IDGNR HVSSOP DGN 8 2500 364.0 364.0 27.0
THS4031IDR SOIC D 8 2500 350.0 350.0 43.0
THS4032IDGNR HVSSOP DGN 8 2500 358.0 335.0 35.0
THS4032IDGNR HVSSOP DGN 8 2500 364.0 364.0 27.0
THS4032IDR SoIC D 8 2500 350.0 350.0 43.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
THS4031CD D SOIC 8 75 505.46 6.76 3810 4
THS4031CDGN DGN HVSSOP 8 80 330 6.55 500 2.88
THS4031ID D SoIC 8 75 505.46 6.76 3810 4
THS40311DG4 D SOIC 8 75 505.46 6.76 3810 4
THS4031IDGN DGN HVSSOP 8 80 330 6.55 500 2.88
THS4031IDGNG4 DGN HVSSOP 8 80 330 6.55 500 2.88
THS4032ID D SoIC 8 75 505.46 6.76 3810 4
THS4032IDG4 D SOIC 8 75 505.46 6.76 3810 4
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GENERIC PACKAGE VIEW
DGN 8 PowerPAD VSSOP - 1.1 mm max height

3 x 3, 0.65 mm pitch SMALL OUTLINE PACKAGE

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225482/A
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DGNO0008D

PACKAGE OUTLINE

PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 1YP

ESToalc)—~{ -

PIN 1 INDEX AREA ! gEﬁ;\II'E\IG
) sj 6X /T\
Bt a |
|
| ! | Ll
5 L 0.38 ‘\J/
" ( 8X0.25
3.1
8] TR [ [0.130) [c|A[B]
NOTE 4
,/ \,
{' I \f 0.23
-. \ ‘ / 0.13
\ ! —
\-.\_ ) /"&SEE DETAIL A
EXPOSED THERMAL PAD
( )
4
— s
I: :l GAGE PLANE
1.89
e R
— U o
. J 0"-8’ 024 0.05
DETAIL A
i:g; TYPICAL
4225481/A 11/2019
NOTES: PowerPAD 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.
. This drawing is subject to change without notice.

exceed 0.15 mm per side.

(G20 w N

. Reference JEDEC registration MO-187.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

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

DGNO0008D PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

METAL COVERED
BY SOLDER MASK

+ {Tsx ?1.4) j}

SOLDER MASK
DEFINED PAD

(R0.05) TYP

8X (0.45) 1

3
SYMM | NOTES9

T (1.89)

(1.22)

| |
|
©0.2) TYP | \
VIA (0.55) SEE DETAILS
‘ (4.4) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK: METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O )
|
EXPOSED METAL \ “——EXPOSED METAL
0.05 MAX +j 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4225481/A 11/2019

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.

8. 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.

9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN

DGNO0008D

PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.57)
BASED ON
0.125 THICK
STENCIL

SYMM
¢

+ rsxilA)ﬂ L
N

— 1T

/ (R0.05) TYP

8X (0.45) 1 [

|

(1.89)
BASED ON
0.125 THICK
STENCIL

|

SYMM

BY SOLDER MASK

S (4.4) —J

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:
100% PRINTED SOLDER COVERAGE BY AREA
SCALE: 15X

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.76 X 2.11
0.125 1.57 X 1.89 (SHOWN)
0.15 1.43X1.73
0.175 1.33X1.60

4225481/A 11/2019

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

11. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGNO0008G PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 1YP

PIN 1 INDEX AREA

) Sj 6X[0.65]
==
]

s L
J 8x 0.38

0.25
S [ [0.130) [c]A[B]

2.9
NOTE 4

\
/

-.\ \ ) / i 0.13
\f‘

(/"<PSEE DETAIL A

EXPOSED THERMAL PAD

s N
4__
1 [ ) s
[ ] GAGE PLANE
2.15
1.95 9
[ ] T
1 - - :l ° o . X/ . L 0.15
L ) 0 -8 04 0.05
DETAIL A
1.846
1,646 TYPICAL
4225480/B 12/2022
NOTES: PowerPAD 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.

. 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-187.
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EXAMPLE BOARD LAYOUT

DGNO0008G PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

METAL COVERED
BY SOLDER MASK

+ {Tsx ?1.4) j}

SOLDER MASK
DEFINED PAD

(R0.05) TYP

8X (0.45) 1

3
SYMM | NOTES9

T (1.89)

(1.22)

| |

|

(@0.2) TYP ‘ \
VIA (0.55) SEE DETAILS

‘ (4.4) |

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /' OPENING
””””” \

EXPOSED METAL:

*j 0.05 MIN

0.05 MAX
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4225480/B 12/2022

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.

8. 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.

9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN

DGNO0008G

PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.57)
BASED ON
0.125 THICK
STENCIL

SYMM
¢

+ rsxilA)ﬂ L
N

— 1T

/ (R0.05) TYP

8X (0.45) 1 [

|

(1.89)
BASED ON
0.125 THICK
STENCIL

|

SYMM

BY SOLDER MASK

S (4.4) —J

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:
100% PRINTED SOLDER COVERAGE BY AREA
SCALE: 15X

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.76 X 2.11
0.125 1.57 X 1.89 (SHOWN)
0.15 1.43X1.73
0.175 1.33X1.60

4225480/B 12/2022

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

11. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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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