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Vem (1R 2 R D (V-) (V+) \%
Vs =40V, V=< Vgy < (V+) -
2V (PMOS ~77) 100 s
Vs =5V, V=< Vgy < (V+) -
7
2V (PMOS ~<7)() 5 98
FFE BB | o Vg =27V, V=< Vgy < (V4) - . .
% = ~ B
Sy EEEESSE 2V (PMOS ~7) Ta = -40°C~125°C 90 d
Vg =27~40V, (V+)-1V < 79
Vem < V+ (NMOS ~27)
47 MEFE LB OBIR (B
(V) -2V < Vom < (V4) -V ) 2 B
AN E—F R
Zp =T 100 9 MQ || pF
Zicm EEE 61 TQ |l pF
BN—T v
Vg:4OV\VCM=VS/2\
(V=) + 0.1V < Vg < (V+) - 120 142
0.1V
VS:4OV~VCM:VS/2‘
(V=) +0.12V <V < (V+)- | Ta=-40°C~125°C 142
A . 0.12V o
oL BV —TEIES A
= VS = 5V\ VCM = VS/Z\ 104 125
(V=) + 0.1V < Vg < (V+) -
0.4V Ta = —40°C~125°C 125
Vg =27V, Vou = Vg2, 90 105
(V=) + 0.1V < Vg < (V+) -
0.1V Ta = —40°C~125°C 105
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5.7 BRI (FiX)
Vg = (V#) - (V=) = 2.7V~40V (+1.35V~+20V), Tp = 25°C. R, = 10kQ % Vg/2 (28265, Vom = Vs/2. Vout = Vs/2 DHEE (F512
FLIR D72 RD),
SRGA— \ TR | BME REE BKE|
B
GBW PAABRIER 106 Mz
SR F— L—h Vg =40V, G = +1, Vgrep = 10V, C_ = 20pF(®) 32 Vips
0.1% $TC. Vg =40 V., Vgrep = 10V, G = +1, C_ = 20pF 0.65
0.1% $TC. Vg =40 V., Vgrep = 2V, G = +1, C_ = 20pF 0.3
ts RN us
0.01% %T, Vg =40 V. Vgrep = 10 V., G = +1, C = 20pF 0.86
0.01% %TC, Vg =40V, Vgrep = 2V, G = +1, C_ = 20pF 0.44
AR~ —r G =+1, R_=10kQ, C_ = 20pF 64 °
30884 i ] 7 R P ViN X 7 A > Vg 170 ns
Vs =40V, Vg = 3Vgus. G = 1. f = 1kHz. R_ = 10Q 0.00005%
= 40V Vg = G=1.f=1KHz. R, =
S o RMS L 126 dB
L i 0.0032%
THD+N BELER + /AR Vs =10V, Vo =3Vgus. G=1.f=1kHz, R, =128 Q % =
0.00032%
Vg =10V, Vo =0.4Vgys. G=1.f=1kHz, R_.=32Q
S (e} RMS L 110 dB
HA
Vg =40 V, R =fE£ 7
Vg =40V, R_ = 10kQ 48 60
BEMAAY (L= | EBSLOEOL—L0 Vs =40 V. R =2kQ 220 300 iy
5) YR Vg = 2.7 V., R =IEE 1 0.5
Vg=2.7V.R_ = 10kQ 5 20
Vg=2.7V.R_=2kQ 20 50
Isc TR +650) mA
o T f~— 2y L AT LD
CLorp i B SiE Pif~—vrk ziﬁ AL DRI % oF
7 AT N=TWAALE | oA (BN —T D) A — 5 AL JH Bk Q
© — 5 ° ORI % B IR
ER
24 2.8
OPA2992, OPA4992. I = 0A
| - Tp = —40°C~125°C 2.84 A
T O IEE] m
“ LR 2.48 2.92
OPA992, Ig = 0A
Ta = —40°C~125°C 2.98
YT
laso T 1/32\:/ 2.7V~40V, T _TOT LT 87 4—7 /L, SHDN = V- 40 45 uA
ZshoN ;f;"\ffyﬁ#m””jﬁf/ Vs =27 V~40 V. 7o 7 RF 4 —T7 L 10| 2 GQ || pF
oYy High ALy ia R | FEhie AF178 High 354, SHDN BV OEE I KAL via
ViK EBIE (T TBTF =7 | AREOEL, 930 V4 & (V=) + 20V DL HEAV RSN LUFITA (V=) + 1.1V v
) STVDRBENRDHYET
v oYy Low Abyiai R | HRIRATIA Low D4 SHDN o O EldR/ AL yia | (V=) +0.2 v
- BIE (FoTBAF—T ) | AREDIEL 230 V- Ll O BB RS £ v
T T DA R—TIVER] (> _ _ _ _ N e
ton ol B @ Vg = 420V, G = +1, Vg = Vg/2, R = 10kQ C V- [CHEfE 5 ps
torr 57 7 PTAETT Ay 2 420V, G = +1. Voy = Ve/2, Ry = 10KQ T V- (ki 3 us
10 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SBOSA10


https://www.ti.com/product/ja-jp/opa992?qgpn=opa992
https://www.ti.com/product/ja-jp/opa2992?qgpn=opa2992
https://www.ti.com/product/ja-jp/opa4992?qgpn=opa4992
https://www.ti.com/ja-jp/lit/pdf/JAJSIK9
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIK9F&partnum=OPA992
https://www.ti.com/product/ja-jp/opa992?qgpn=opa992
https://www.ti.com/product/ja-jp/opa2992?qgpn=opa2992
https://www.ti.com/product/ja-jp/opa4992?qgpn=opa4992
https://www.ti.com/lit/pdf/SBOSA10

13 TEXAS

INSTRUMENTS OPA992, OPA2992, OPA4992
www.ti.com/ja-jp JAJSIKIF — JUNE 2021 — REVISED MARCH 2024
5.7 BRI (FiX)
Vg = (V+) - (V=) = 2.7V~40V (+1.35V~+20V), Tp = 25°C. R, = 10kQ % Vg/2 {282, Vom = Vs/2. Vout = Ve/2 DA (FFlZ
FLARDZRNERD),
INTRA—H T AN R/ME REME RAfE HfL
SHDN Ev®d A s 7z | Vs = 2.7V~40V, (V=) + 20V ) 2 SHDN 2 (V-) + 0.9V 500 R
- on e n.
i (B Tem) Vg = 2.7 V~40 V. (V=) < SHDN < (V-) + 0.7V 400

(1) HHEHEOAZE-> THRESHLTOET,

(2) FTae—T7 R (topr) EAF— 7V (ton) 1. SHDN EACEIINENDIE B D 50% KA Mo, tHITBEBRKEED 10% (F 12—
JVY FI2E 90% (A FR—T V) LYW ET BRSSO O BB L CERShET,

(3) BERBENEVEE. OPAX992 AP EIRE-IT7 T NIZEK T DL, Al —= b vy MU NSALE T, THAEBEAL
L7 EM D EROBGR ) CRERY—< L Yy M U BERESNIZ G Isc A DN ERE EBTEET,

(4)  SHDN EE, V+ E721E (V=) + 20V DEBBAVIINF AR RN L TIZS N,

(5) FEMIZOWTIE, TAL—L—h e AT AT T EBELOBR) 2B TTZE,

5.8 fiREVFHIE
Ta =25°C, Vg =120V, Ve = Vs /2, Roap = 10kQ (%"&C%ﬂﬁ@fﬁb‘ﬁﬁn)
T T T T T T T 1 % — T T T T 1
40
25
35
g 30 9 20
S 25 c
£
s o E
o 5
o 15 o 10
10
5
; =
-675 -525 -375 -225 -75 75 225 375 525 675 01 02 03 04 05 06 07 08 09
Offset Voltage (V) Offset Voltage Drift (1V/°C)
T4 DT 7B L5541, Ta = 25°C 74 BOT LTI 555
1. A7y PREQEEN 52. 17ty MEEKY T FD5
500 2000
1600
1200
3 3
[0
S S
3 8
S S
-1600
R -2000
50940 -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 i 80 100 120 140
Temperature (°C) Temperature (°C)
VCM =V- VCM =V+
T4 WOT L FIoBITHF —4 T4 HDOT T BITF DT —4
5-3. 47ty MBELRE L DMB% 54. 47y FMEELRE L OB
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5.8 fARHVFHE (FrX)
TA =25°C, VS =120V, VCM = VS /2, RLOAD =10kQ (%(Z%Eiiﬁ@fotb‘ﬁﬁo)
2000 2000
1600 1600
1200 1200
< 800 < 800
2 2
o 400 o 400
g s g
g 0 g ¢
% -400 F @ -400
2 2
S  -800 O  -800
-1200 -1200
-1600 -1600
-2000 -2000
-20 -16 -12 -8 -4 0 4 8 12 16 20 16 16.5 17 17.5 18 18.5 19 19.5 20
Common-Mode Voltage (V) Common-Mode Voltage (V)
Ta=25C Ta=25C
T4 BOT TR IHT —F T4 BMOT TR DT —X
5-5. 47ty FNEELFAEEBELOMF 5-6. ¥ 7t v FEELREERE EORR (BBER)
2000 2000
1600 1600
1200 1200
< 800 < 800
2 2
© 400 o 400
& &
3 0 3
> >
@ -400 £ © -400
2 2
O -800 o -800
-1200 -1200
-1600 -1600
-2000 -2000
20 -16 -12 -8 -4 0 4 8 12 16 20 16 16.5 17 175 18 18.5 19 19.5 20
Common-Mode Voltage (V) Common-Mode Voltage (V)
Ta=125°C Ta=125°C
T4 HOT > FIZBTF LT —4 TAHOT > TZBF LT —4
5-7. 77ty MEELREBEL DR 5-8. # 7t v MBE L RERE EORR (EBMHEE)
2000 2000
1600 1600
1200 1200
S 800 < 800
2 2
o 400 o 400
& g
s 0 5 0
> >
@ -400 © -400
2 2
O  -800 o -800
-1200 -1200
-1600 -1600
-2000 -2000
-20 -16 -12 -8 -4 0 4 8 12 16 20 16 16.5 17 17.5 18 18.5 19 19.5 20
Common-Mode Voltage (V) Common-Mode Voltage (V)
Ta=-40°C Tp =-40°C
T4 DT FIBITHT—H TA DT 7 BT HT —4
5-9. A7ty NERELFAHEBE L DOBF 5-10. 7 7t v MEE S EHEBE L OBRR (BB HEE)

12 BRHCHIT 77— R 2 (ZERCEHOEPE) 255
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5.8 (R (i)
TA =25°C, VS =120V, VCM = VS /2, RLOAD =10kQ (%(C%ﬂﬁ@féﬂl\ﬁﬁb)
500 75
400 60 : 831
300 G=11
& 45 -
s 200 5= —— = 3 — G=101
3 = — G=1001
> 100 @ £ 30
o === — 0]
s O© g 15
- _— - —
3 100 —— 2
S -200 % 2 \
-300 © 15
N\
-400 -30
-500 45
0 4 8 12 16 20 24 28 32 36 40 100 1K 10K 100k ™ 1M
Supply Voltage (V) Frequency (Hz)
Vem = V= 5412 BV —7 54 >V LBRB L DBE
T4 HOT T CRBF DT —4
5-11. X7ty FEELBREBE L OMF
—. 50 __ 2000
—_— | << —_— -
3 45| :; S 1800 :;
5 ;g los 5 1600 los
3 30 3 1400
8 25 3 1200
5 20 o
S 2 1000
S < 800
z 10 z
g 5 2 600
3 o é 400
8 5 & 200
I 10 5 o0
g 15 g
- 20 -200
%0 16 12 8 4 0 4 8 12 16 20 40 20 0 20 40 60 80 100 120 140
Common-Mode Voltage (V) Temperature (°C)
513 AN/AA 7 ABRELUA 7 £y MEREREREEOR | B 514 AN TARRBLUA 7€y MRARLBE £ OWE
%
50 V+
45 iy Vi -1V
40 V4 -2V
— 35 < V+-3V
@ Y
< 30 S Va-av
2 o S V-5V
[3] —
o 2 V+-8V
i;’ 20 § V+ -7V
@ 15
o V+-8V [ 4000
V4+-9v|— 25°C
5 125°C
Vi - 10V
0 0 10 20 30 40 50 60 70 80 90 100
0 05 1 15 2 25 3 35 4 45 5 Output Current (mA)
Input Step (V) Vg =40V
B 5-15. R)—L— b EAART Y TERE L OBR o ,,
F] 5-16. HABERA 5 L AEFREDOBRR (V—2R)
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5.8 (R (i)
TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ (%&C%ﬂﬁ@tﬁb\ﬁED)
V- +10V V+
V- +9V
V- + 8V V+-1V
S V-+7V s
S V-+6V g Vi-2v
8 &
S V-+5V ;3
3 V44V 3 V+-3V
=] =]
O V-4+3V (@]
V-+2V Ve-aV [ 400
V-+ 1V — 25°C
125°C
V- V+ -5V
10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Output Current (mA) Output Current (mA)
Vg =40V Vg =5V
517. HABERA »/ EHABREDBR (> 0) 5-18. HABERA ¥/ L HMABHEDBR (V—X)
V- + 5V 120
105
V- + 4V
_ 90
S o
g o
g V-+3V c 75
= o
S 2 o0
3 V-+2V o3
2 i
= o 45
° 3
V-+1V 30
15
V- \
0 10 20 30 40 50 60 70 80 90 100 0 -
Output Current (mA) 1k 10k 100k M 10M
Frequency (Hz
Vg = 5V quency (Hz)
5-19. HNEBERA VS EHNBREDOBE (> 2) .
5-20. CMRR £ XU PSRR & [Hil# & DE3f%
1000 60 1000 60
3 _ 3 _
2 g 2 g
2 100 80 o 2 100 80 o
o & L &
s 5 3 5
© = ks) =1
S 10 100 3 S 10 100 3
< & 4 &
[} [}
3 3 3 3
2 2 | = 2
é 1 120 é é 1 120 é
5 E 5 E
o 8 o 8
0.1 140 0.1 140
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vs =40V Vs =5V

5-21. CMRR & B & DB

5-22. CMRR &BEE & DBAfR

14
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5.8 ARIVFFMY: (Frx)
TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ (%&C%ﬂﬁ@tﬁb‘ﬁE@)
1000 60 100 80
3 _ s _
e 3 e 3
£ 100 80 2 o 10 100 o
] T © T
o o i i
S 5 5 5
‘2'37 10 100 .g. .g 1 120 8
o & & - ———— &
3 o > >
2 £ g &
€ 1 120 % % 01 140 P
£ 19 [
E £ g :
o 8 o o
0.1 140 0.01 160
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vg =27V
5-23. CMRR &iREE & DBSfR 5-24. PSRR LiRE & DB
2 j:E\ 100
S
S
2
2
S a
Y s
° =
3 g 10
£ %)
IS [0}
< 3
4
(]
g
1.5 E
-2 g 1
Time (1s/div) 10 100 1k 10k
Frequency (Hz)
5-25.0.1Hz~10Hz D/ 4 X 5-26. ANBE/ £ X ARG MIVEBE & Rl & OBIK%
2.8 2.6
2.55
24 2.5
2.45
z T 24
E 2 E 235
e € 23
2 16 g 225
3 3 22
£ 12 £ 215
8 & 21
8 2 205
5 0.8 3 2
1.95 — Vs=2.7V
0.4 1.9 Vs=5V
1.85 — Vs=40V
0 1.8
O 4 8 12 16 20 24 28 32 36 40 40 20 0 20 40 60 80 100 120 140
Supply Voltage (V) Temperature (°C)
Vem = V- Vem = V-
5-27. #.L B & EEEE & OB B 5-28. L EHR CimE & DB
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5.8 ARIVFFMY: (Frx)
TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ (%&C%ﬂﬁ@tﬁb\ﬁED)
145 1000
— Vg =27V
140 — Vg=5V s
Vs = 40V =
135 3 100
g S
2 130 3
= /\__—//— <3
& 125 E
Q. > 10
8 120 g
- o
§ 115 &
o S 1
110 <
g
105 o
100 0.1
40  -20 0 20 40 60 80 100 120 140 100 1k 10k 100k 1M 10M
Temperature (°C) Frequency (Hz)
5-29. RIL—7EEY 1 >~ LIRE L DB (dB) 5-30. Bl —FHANA ¥ E—F U R & Bl & DBE%
70 70
— Riso = 09, Overshoot (+)
60 0| — Riso = 0Q, Overshoot (-)
Riso = 5092, Overshoot (+)
— Riso = 509, Overshoot (-
50 50
< 40 < 40
2 2
$ 30 $ 30
> >
o o
20 20
— Riso = 0Q, Overshoot (+)
10 — Riso = 0Q, Overshoot (-) 10
Riso = 5092, Overshoot (+)
— Riso = 50Q, Overshoot (-)
0 0
0 80 160 240 320 400 480 560 0 80 160 240 320 400 480 560
Capacitive Load (pF) Capacitive Load (pF)
20mVy, ATy 7 G =-1 20mVp, HMHATY 7 G =+1
B 5-31. IMEB A —/—2a— FEBEREAREORR 5-32. IMEBA—/N—> a— M EBEMGHEOBKZ
70
— Input
65 —— Output
60
~ 55 Z
= >
% 50 3
g 45 g
& 2
3 40 g_
o 35 <
30
25
20 - -
0 20 40 60 80 100 120 140 160 180 200 220 Time (25us/div)
Capacitive Load (pF)
G=+1 VIN =11 OVpp\ VS = VOUT =+9.55V
5-33. fiIiv—> 2 L RBM AR & DR 5-34. fIR&GE L
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5.8 fARHVFHE (FrX)
TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ (%&C%ﬂﬁ@tﬁb\ﬁED)
I I I — Input
| | N —
= =
o o
= | = |
8 38
> >
: I | ] | |
£ £
B o |
Time (100ns/div) Time (100ns/div)
G=-10 G=-10
5-35. IEDBEF P 5D EE 5-36. ADBRF N 5DEE
20 20
— Input — Input
—— Output —— Output
10 10
S >
E E
() ()
5 0 5 0
s s
£ £
< <
-10 -10
-20 -20
Time (2 ps/div) Time (2 ps/div)
CL =20pF, G =1, 20mV, AT T IE CL =20pF, G =-1, 20mV, AT T IRE
5-37. IMESRT v TIH&E 5-38. IMES AT v Ti&
4 4
— Input — Input
3 — Output 3 | Output
2 2
S 1 S 1
[0} [0}
3o e
s s
g E
2 -2
3 3
4 -4
Time (2 ps/div) Time (2 ps/div)
CL=20pF. G =1, 5V, AT T NE CL=20pF, G =-1, 5V, AT I
539. KEB AT v TI5E 5-40. KIREZRT v Tib&
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5.8 fKRAVFE (Fi)
TA = 2500\ Vs = iZOV\ VCM = Vs / 2\ RLOAD = 10kQ (%&C%ﬂﬁ@tﬁb‘ﬁE@)
45 -60
— Vs=40V
40 — Vs=16V -70
35 — Vs=2.7V -80
-90
< % T 100
2 =
F s 110
32 g -120
15 -130
10 -140
5 -150
0 B -160
100 1k 10k 100k 1M 10M  100M 100 1k 10k 100k ™ 10M
Frequency (Hz) Frequency (Hz)
5-41. BAEHEE & BESE DBE 5-42. Fe R BNV —2 v LAEEEOBR
120
110
100
90
g 8
g_:: 70
S 60
50
40
30
20
10M 100M 1G
Frequency (Hz)
5-43. EMIRR (BRiTibRrELt) & BRKE OB
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6 Ff4HsREA
6.1 =

OPAx992 773U (OPA992, OPA2992. OPA4992) I, & EJE (40V) HA ST 7 D770 TT,
INBEDTFANAAT, L—b V— L— LD A EWA 7Yk (#210uV, BEHEE), KW A7 vk RUZ R (£0.25uV/
°C. HEHEfE) 7o X DENT- DC R EL AC HEREZ R 2 CWVVET,

OPAx992 (%, IR — /L ETOEB B I ORI AT B L, KREWEKER (265mA), E AL —L—h (32V/
us). Yy M L 7p 8 ORFERBERE R X TRV, MEEEER TV —ar T OIEE I TR R @k e A
ToTT,

6.2#EETNy IR
+
NCH Input
Stage
IN+
40-V
Differential Slew Shutdown
MUX-Friendly Boost Circuitry
Front End
IN-
PCH Input
Stage
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6.3 HRBESREA

6.3.1 Ah{RERKE

OPAX992 (T, B2 AT —F T 0 F ¥ AL CATMRFEL A4 — N REIZ L2035 @SR COR AR AT R
HAFEBLET, MEREAT Y T INEN LS TT I T AT ICRDWERI D N1 5 A — M%E%ﬁﬁ%\ 6-1 [RLZE
T o ZOHETIEH 6-2 [TRT IO, REBI ASADTZDE ZE LN T ZALOEBIENFEAELET, KT A
B OGE . NSO @EEHT T ANINGEZIINESAT ADINy 7 ) — Ny ZAF—RIZe0 AT ERAEEML ., EH
T ZALNPRLIRDET,

V+ V+

Vine —T— Vins T ’

Vour Vour
40V OPAx992 ~0.7V

Vin- J— Vin- l *
. V- ) . V—

OPAXx992 Provides Full 40-V Conventional Input Protection

Differential Input Range Limits Differential Input Range

6-1. OPAX992 D ANREBREEIIEZIA NN ZFIBRL /RN

r—————-=-=== !
I Vo=10V  Rgrt 0V I S, Ron_mux \TCG) D @ @
| VWY —O AW O —O—
| _L | _L =—----1 === 10V - > ~-93V
Crit Cs ‘ !
| T |*T ol |
|
i = = L 1
— _
: Voa1==10V Rper -0V I S Ron_mux l @ } i T *
AA%Y * } * AA%Y O [
| _L ‘,,'[,,,\,’,,,:L, ,,,,,,,,,, - \ | ~07V
|
I CFILT I } I CS I Idiodeilransient L, Jﬁ _ J vout
| ®
L______:_VJ — _10VVIN+
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

B6-2./Xv0 VY= NyY F4F—RTRE N VIOBMEDBRES S

OPAX992 77V DA T 7%, R BGE D AN TMRET —X T /7 F vl ZLoCaBET 7V r—ar HICED S
A= AEB AR ARMLET, 20T =T/ F v TiL B ELDE MO N 7R OEE N R AL
N2 IV TFF A RIVDE AL TF NFIT TV r— a A A X7 7720 F4, OPAX992 13 K 40V DFE
BIAAL Y (AT LT DRI LR L LO B DI 2R TEBID, 2 _L—FEL T, 3T —8 77
ATvay VATAREDODEHERICTIANMEEEERTHT IV —aAl@m L CnET, GEIC Wi, T
TechNote[ MUX % i EA T v 7 [ B L TLIEE0Y,

6.3.2 EMI f& %

OPAX992 %, WisDERL T (EMI) 74NV ZV T 2L T, ULV L RABER, T/ G5 F=—r T VX)L o
VIR—R UM AE DY T EBERBEO R E DO —2ANLEE R IEND EMI OB L £, EMI mE

1. EIEEERE RISV SGE THE T, OPAX992 1, 2D SRR EFOWHEAIERHL TWET, TF A AL AV ILAS
ViE. 10MHz 75 6GHz £ TONE AW E B AT M HT-> T, AT 7 Ot %2 EREICHE B L O EAL 5
FEBEZBHFE L £ T2, OPAX992 CZ DT AMEAToTofER% ., K 6-3 ITRLET, BEOT TV — a2 T—RIITH
T DREED B EIZI1TH OPAX992 @ EMIRR IN+ fii%, & 6-1 (IRLET, [A <770 EMI rERIT7 7V
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—vary LR—NIE, A7 B35 EMIRR HEREDFEMIE HASEH S TIRY, www.ti.com MHA 7m—R
TEET,

120
110
100
90
80
70
60
50
40
30

20
10M 100M 1G
Frequency (Hz)

EMIRR (dB)

6-3. EMIRR 7 X b

#z 6-1. WRARMICH (TS OPAXx992 D EMIRR IN+

AR TFVr—ar EidEW YT EMIRR IN+
400MHz ENAVIEIR BANANVER, FHCOEA, KRRV —4 — BN (UHF) 77V —var 50.0dB
900MHz GSM (EARAVABIE) TF U —sav i oy a— b VAT A EHL5EE, e s —var, GPS (e 56.3dB

1.6GHz £T). GSM. fiZeE AL UHF 77V — a2
1.8GHz GSM 7FVr—ay B S—YFIRBIE, 7Ta—R UK, 2, L SR (1GHz~2GHz) 65.6dB
802.11b. 802.11g. 802.11n. Bluetooth®, E /A /L /$—F/Lil{E | PEE M BHE 5 L OE R

2.4GH - ot SN 70.0dB
OF2 | (1M i, 7~F =7 LS LU, S /<I¥ (2GHz~4GHz)
3.6GHz IERAT  MLzedmiE B LT er —var iR, BN AL S SV 78.9dB
5GHy 802.11a, 802.11n, ALZLEIF LT L7 —sar | B A VIBIE, Tl MR TOMM, C /3R (4GHz~ 91.0dB
8GHz)
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6.3.3 BEMREENE

HoPDET U7X, WEHBEEINZE- TN (BEAE) OREN EFLET, ZOBLGE2T B ORE EFFOET,
OPAx992 Diftst e KEE A FRIRE X 150°C T, ZOWREEBZ DL, T A AEE L E9°, OPAX992 [T Tia B #
BEEENDY | H ORI DBE AR CEE T, ZOREMIRILT A ADOIREZER L, IBEN 170°CEB L4
RT T DHNNTGAT HA7IZLET, OPA2992 DIHEFE ) (0.954W) DI=DIZ A CHRENKELRDT IV r—3i3
OB, K 6-4 ITRLET, ZOBITIE, EHELOF ¥ FALERILTEE BN EED, —HOF ¥ FVIIIRKER AR N
HVET, BUCEHT DEHED D, JEBHIREE D 55° COLE ., T /A ADHE SRR X 180°CITET A VRSN ET, L
MU, EEEOT SAATIIH IR TA T BA 72D DT, A ORE XL 2 BIE LT, E@EVEERO R O
FEAE ., X 6-4 [TRUET, BE OEETIZ, T A AT ANy 77U TEWEL ., 1% 3V IR0 Ed, B O3 EULY
T SA RO TBIREE DS HI FRAEA B 2 7o 55 . IR EVRERERE I K> CTH D DN BHI IS m A B — & RARRE I 7
O, HINEIEH R ICES T IV RICI N T SIVET, MR EER E N 25 SR ISR RIESh 20 E
NOBEENMEEINDET, T IT v MU RBEEA R —T IWIREER o720 & 72D U E 3, FEWEREIT, BN L2
NRylr—28 PCB LA T URRFHI L TREERDYL A RHHILITERE L TLIES N, ZOfTi, SOIC (8) 7~/
—VOREWEREE AL TV ET,

One channel has load 5 3V
Consider Iq of two channels >°
v Ta=55°C
T Pp = 0.954W
B,a = 131°C/W ov
T, =131°C/W x 0.954W + 55°C
_ T, =180°C (expected)
OPA2992 mm—
—_— —>
+ 2
lour =30 mA + %
RL 3v 5
Vin g
3V J 100Q _ E
Q2
6-4. BEREENE
6.3.4 REMARNELUVREE

OPAx992 |3 B 2RI L TV, HRE DK EEAMABRE CE X4, F/o, MBIEHATE N 228 T, RERAE
BEVMEAMAZBRE) T OIS BITH I TEET, S 2 RESTDHET VT ORAMILESI, VRS FEMEARZ
BREN CEHID0IT70E T, M 6-5 BLUK 6-6 S ML TESW, 7o T WRIHERHZZE 222 E 90 W 921213,
AT T DREERERK, VAT U 7 HHARRE W<OPDERNEEELET,

70 70

— Riso = 09, Overshoot (+)
60 | — Riso = 09, Overshoot (-) 60
Riso = 50, Overshoot (+)
(

— Riso = 509, Overshoot

50 50
5 40 5 40
o o
2 g
o 30 o 30
> >
] o

20 20

— Riso = 092, Overshoot (+)
10 10 — Riso = 0Q, Overshoot (-)

Riso = 5092, Overshoot (+)
— Riso = 509, Overshoot (-

0 0
0 80 160 240 320 400 480 560 0 80 160 240 320 400 480 560
Capacitive Load (pF) Capacitive Load (pF)
6-5. MEBA—N—2a— MEBREREREOBRFR B 6-6. IMEEA—N—2a—FEBREUHAREORMR
(HART YT 20mVp,. G =+1) (HART YT 20mVp,, G=-1)
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=T FAERR CERBIRE 1 & Eb D728 | K 6-7 1T T XA, NS BT Rigo 2 TS EFNHRAL, BEMEA
T OBRENRE N ZIECLET, ZOMBPUIT, V¥ 72 RIEITER L | S R EMEAMICH LT DC HEREZHERFL £
9, 2L BEMAR SRR ARSI INCEEHR SN TWDIGA . SERIESEENDTD BT A =0 4g
U, AR T BTN LET, AT HREIT Riso/ R DHAZEFIL , — IR L~ LTI T
77, OPAX992 |IF &AM OBRENRE I KE Wb V7 7L A Ny 77 MOSFET 7 —h RIA7 r—7 v &
— VR RIATREDT TV r—a likim 9, X 6-7 (9 B IE, #f3 i Riso 2L A7 7D
BRESEET, Rso 13 VAT LD —F F AL H IR L Chit~— o 2oL £,

+V,
y Vout

- Riso
+

Cload
Vin -VS i

6-7. OPA992 [T & Y BB B DOERSREH £ iR

6.3.5 FHEEEEH

OPAX992 i3 40V DE DL — /)L V' — L — )L AFIA T 7T, AR FOEFRL — LV ETIERESNTOOE
9, X 6-8 IR T I, MM N Fr Ll P F Y r DA T %S85 528 T, ZO RO FaPH & F 5
LTWET, N Frb X7 IEQOL—/WTEWATJEE, BEIL (V+) - 1V b IEOEIREE L TOFH T o7
SN0 ET, P Fr b ST, ADBFRBELENS AZE (V+) -2V FTOANTT T4 71200 FET, /NSER
FEI . WEIVL (V) - 2V 205 (V+) - IV IZBWT, D AT RXT A AR ET, ZOBEBMERIL, 7 oA ZH®)i
JEC TR THZENRHVET, ZOFIKNTD PSRR, CMRR, 47ty NEE, A7tk KUZR, /A X THD %
REIE. ZOMEIAN CEVES AL A L RDEE T T52E0nHVET,

ANEEAT7 By MIEL T, 7/ A ADIR R Z2DER IR O M2 [} 5-5 ITRLET,

IR E#IPE S PMOS/NMOS 7 OFHAEAEH OZEANZ OV TIE., THER T AN A B4 77 | 7 —
vary J—hEZRLTIESN,

V+
<))
IN-
PMOS
PMOS
IN+ NMOS]
1L, |_
NMOS
)
V-
®6-8. L—IVY— L—=ILANEK
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6.3.6 AIAREEDRSLE

OPAX992 7 73IVITIE . NAHHE DR RE SRS TWVET, < DF T 7Tk, AN =7 [RIFHELPH A 2
THEEhS LD N IKER DR AL E T, 2O D Z <A T HOIFXIELIRMIFE T, AT DR E SN [FFHEE
FHEHZELTREBEINDE, HATH 0L — I KEEL 9, OPAX992 (L — /L — L — )L AJTDF T T 72D
T, FEFEEPAIIL — L E TR & E 9, AJME BN — 22 TOAAE R TE X £ A, fUbVic, HARE D72
L—UZHIRRSIE T, ZOREE | X 6-9 [TRLET, MARKEROFEMIZ SOV TIE, TR =T AT Be & FFo A2
T IT TV —ar s ) —h e R TLIZEN,

— Input
—— Output
=
kel
>
0
o
()
°
2
=
E
<
Time (25ps/div)
6-9. A RESFE L7\
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6.3.7 ERMNA—N—XFL R

REFIIZLDOBE . AT T RNELHA — /S — AR Z (EOS) 128 DRREEM 2 bNDDNENIYERMALE S, Zh
HOERMIE, & _7/\4’2032\73 ZRT LD TT N, BRELEL R, SHICH AR TG E03HVET,
W?;@%t/@fr%% I, FRE OB RS T m R ADEET L — I X T RS | EACHRGRS IV R E DRI & TR

%%B’jxkvx@ﬁﬁ FRAEN DY ET, £o, ZNHDEEIIINEFRESACE (ESD) PReEMRE DML AA FALTHY,
L ORI ST CRIEM AN CTH O )57 T, 572 ESD AU M BIR#EL £,

ZDOFEAR 7 ESD ML, ?-é’ié’w—/\‘~xwx AR NED B E M A+ ICHERL TRERICEBET,
OPAX992 |25 £h5 ESD [MIE DX %, X 6-10 ([TRLET (B CHEN TODERSY), ESD f4::#RI 12 i (AYEsYN
DERAT TV TAGT—RNEFENTEY, ZNHIIA N DB bR S, WEIOEIRTA U IRDID
/1/—?4/7‘%%&?”0 INBDEAF—RIL, AT T HNEOWRI T SAZLER ESD /L TSN ET, ZO%
A, B E ORIBEEETIIIET T4 7 IR A IR E N E T,

TVS

*J*

—> Power-Supply
ESD Cell

TVS

E 6-10. RRNAZEBET TV r—2 3> LB L TEMAAASES ESD EiE

ESD A~ MIEHGE R 28 5 2L L BIENFEF ITE W (B1:1kV, 100ns) DIZKIL T, EOS A~ M e FE 23
FL BEBLIELZ2DET (#1:50V, 100ms), ESD 14 —Ri%, B D ESD fRi# (oFY ., PCB (ZITAZSTHTT2
ANZT SAADFINL T, TA FEEEITHEE) ZHAEL TRFFESN TV, ESD A< hod[H, ESD 15 51X ESD
AT TV T FAA— R LTI EE (TESD &\EIRAIE | &7~ AT S TnET) IciESIE T, ESD WA
KL, BIRE LRI~ T7 T LET,

ZOENMEIXEIBAMEEDT-DIZIT M E 2L OTT 2, BN TIOEEET 774712758, KRB ARG I3%
ELET, @EEEY vﬁf (TVS) 2+ 5L . BN ESD A~ MEARZ ESD WU EIE A A /2B k
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WANEBEFILE NS A DOWNTINRIRIK T, HABENEREEBIELBZLE, AT T O AT SAAT
FAFNREIIC AV ET, T SA AR ATIEIRIC A -T2, BT ASAADTF v —2 U T IR REIZBIE T 572D D
REM A M ELLET, T — FXVTBRIBIRREIZRD L, T AR ESNIZ AL —L — TR —% R LET,
L7223 CL i ARPIRIE DG E ORPGEIE T, WA E Ja e ] & AL — RE O & FHI 720 £9°, OPAX992 DA {8
JEIERIIEK 170ns T,

6.3.9 KRN LR E 9%

FEAFIIZLDOBE . KB EREIR AR TH-O, T 7 OB OV TORMEREEST, ok x 57 /0
DR BEFNEITIT ARICER DN ET LD T T OTRTOAEEL., 7o 7 DOANAF 7y NEFELRY , B
R DHHFEE DIRZENECET, ZRODIREIZZL DS . W A5 (IER S £35SV i) (266 ET,
BB EIE IR, TR RRE ) R ME 7T KB DR D 72 WIS TH , ZOFHATE L T AT L0 F KR
DIWEEER CEET,
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T) ITAFAEL TWDEFRTEE T,

SRR ) R OO TERYEE SNSRI S N COD IR, RIS U TS EE e fis CRBan 3, JFAIEL T, R
OYEE EPAED 0 LSO E (5 A g/ L) BRI (0) L LSRVES, 122U ANA 7'y hE
JEDIINT, ZDOME _EAEARDFEED 0 1LV G b IEMEICAE IR 2 2 97723 | AR EMI3 RIS 1 AR YR 22
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ZOF ¥ — AL T, 2=y MO O BB L ZOMELZFHELET, 221X, OPAX992 DA, BEHERY /2 AT
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AR D e/ ME FT2 T I RE D FNAE LA S AV TV DS DI GHI Lo THRESNTEY . b Ol R A 2 72~
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6311 vy O
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7
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DOREZ M T 52 Lk TR ET A KRIEIIR TS, Ny T BB 2 R 52N TEE T, vy oun
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6.4 TNA ADWEET— K

OPAX992 |Zi3 Hi—HEREE—R 35V . BIFEBITA 2.7V (21.35V) % LEAHLBEL £, OPAX992 O KB IHFE/T
1% 40V (£20V) T,
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DTFOT7T U r—a fERIT, TF R AL AN A ORI EENAL DO TIEAL, TF PR AL
AV LAY TIEF D IEFEME 1358 2 AR RN - U ER A, 4 D B SR A8 oA EIZ DWW T

3. BEROBEETHWIL T2 ZEIZR0ET, Fo, BERITE I ORGHEIEEZREAEL T AT 528
T, VAT LOKEREZHERR T DM BB DV ET,

1A 77V —2a E8

OPAX992 773X, DC #EEL AC HHEENMEIN TWVET, ZNHDT SARX, el 40V OEFRL —/LCTEIEL, 5O
L—L YV— L—)L A RWA 7y MEEEA 7 By MEERY 7 M JJDKT 10 B6MHz OERIE L. &\ H 7 EXE)
ZEBRLTWET, ZNODOEEND, OPAX992 IXEBIEDEEM T 7V r— a li@Ui-, BACEtEe et =7
7T,

72RBENOET7TVr—23y
7.21 A=Y A RERAUE

4 7-112, m—HANERE T TS )’7%/5/% (CHER ST OPAQ92 7R L 47, Bilis, 5L, 2 Iab—ia
VOHET —2EE T 7-1 ORIEOTELRZ2 3T 2OV TIL, [Tl Precision Design TIPD129, 0A~1A O > 7 )V
Bo—HARERE T a—a ) %iﬁﬁﬁbfﬁ‘iéw

Vee

i

LOAD 56’
>~ OPA992
——CQO Vour
| Rshunt
LOAD 100 mQ
LM7705
Re
5.76 kQ
Rs > 120 Q

K 7-1. A—YA REHREO VS - 7TV —2 30D OPAx992

7.2.1.1 BREFEH
OB OB ELI IR D ELBYTT,

o AFER:0A~1A
o ERHJIERE: 4.9V
o R MNEE:100mV

7.2.1.2 F#GR5FFIE
X 7-1 ORI OEEREEIL. 1 1R EBY T,

Vout =lLoap xRsnunt x Gain M
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ﬁﬁ%{}lﬁh (ILOAD) & J:D \/'\?V}\*ﬁ# (RSHUNT) @ﬁﬁljﬁ%( F[S#‘:FZ) %Ebi‘é— éﬁ%(}lb I 0A~1A @%ﬁ“(%&“ﬁ?
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—:& 2 7335\ RSHUNT li 100mQ kﬁ'kkéﬂiﬁ— ILOAD & RSHUNT uJZOTﬁZE‘Zéﬂ%)'ﬂ?}#IE#‘F T OPA992 &\—J:Ofi‘mrpﬂa
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d
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d
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I, A= VBB IOGIEE IZERICT 42— T VBB AT HIDNCEHFINTWDD, T A IX R 7L A
I ETd— AT DAL T MRavtiz0Ed, 7o T O NNET v MO U EA LY — X U AREIZ 2 DT80 B
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BRWHEAEANRETALERIZHVET A, 2. ZOMNREY TlZ MOSFET AAvFORDVICT > 52347
B, Ron BNRICEDBERHEARLIE B =08 Mo~ F 7L 70— ki MELiEHS N ET,
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+
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7.3 ERICEAT S #EREIF
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BRI FEC BT DL E T,

o FHEIYT VTR DX, AECERE BIRECAR E X BN S TEATE T L TROE L £, J/UBODEE
BRA A BEL TR E CTERWIEES . BURRBIERE /A A DL WNEREATICTAX00% ., FEIIAZZSE D7 00NLD050
BWEERBELNET,

Copyright © 2024 Texas Instruments Incorporated BB F BT o — N2 (:‘jfa,‘ﬁ OB ‘é\iﬁ'@) B 31

Product Folder Links: OPA992 OPA2992 OPA4992
English Data Sheet: SBOSA10


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/opa992?qgpn=opa992
https://www.ti.com/product/ja-jp/opa2992?qgpn=opa2992
https://www.ti.com/product/ja-jp/opa4992?qgpn=opa4992
https://www.ti.com/ja-jp/lit/pdf/JAJSIK9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIK9F&partnum=OPA992
https://www.ti.com/product/ja-jp/opa992?qgpn=opa992
https://www.ti.com/product/ja-jp/opa2992?qgpn=opa2992
https://www.ti.com/product/ja-jp/opa4992?qgpn=opa4992
https://www.ti.com/lit/pdf/SBOSA10

i3 TEXAS
OPA992, OPA2992, OPA4992 INSTRUMENTS
JAJSIKIOF — JUNE 2021 — REVISED MARCH 2024 www.ti.com/ja-jp

o AMBTFEREL I, ATREZRIRY T ANARCILKEE L ET, K 7-5 (R T IHI, FHEREE K/NNRIZIZ 5729, RF &
RG i3 A1 or<ICEEL £97,

o AJIECHRRIE. TEDRVELLET, ANERRIT. P ORLEELZ A THHZLITHITIER L TIZSN,
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T o5& FHEICAFET D, SESERBEN OB OO) — 7 Eiitd KB cEET,
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Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
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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 ® (415)
(6)

OPA2992IDDFR ACTIVE SOT-23-THIN DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 092F
OPA2992IDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 2JUT
OPA2992IDR ACTIVE SOIC D 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 02992D
OPA2992IDSGR ACTIVE WSON DSG 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 092G
OPA2992IPWR ACTIVE TSSOP PW 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2992PW
OPA2992SIRUGR ACTIVE X2QFN RUG 10 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 1N8
OPA4992IDR ACTIVE SolIC D 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4992D
OPA4992IPWR ACTIVE TSSOP PW 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 04992PW
OPA992IDBVR ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 092DB
OPA992IDCKR ACTIVE SC70 DCK 5 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 1Js
OPA992SIDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 092SD

ples

® 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.
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® 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 Tl'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.
OTHER QUALIFIED VERSIONS OF OPA2992, OPA4992, OPA992 :

o Automotive : OPA2992-Q1, OPA4992-Q1, OPA992-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o W
el |
L & Diameter ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
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)
OPA2992IDDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
OPA2992IDGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2992IDR SoOIC D 8 3000 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
OPA2992IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
OPA2992IPWR TSSOP PW 8 3000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
OPA2992SIRUGR X2QFN RUG 10 3000 180.0 8.4 175 | 225 | 055 | 4.0 8.0 Q1
OPA4992IDR SoOIC D 14 3000 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
OPA4992IPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA992IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA992SIDBVR SOT-23| DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
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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)
OPA2992IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
OPA2992IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0

OPA2992IDR SOIC D 8 3000 356.0 356.0 35.0
OPA2992IDSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA2992IPWR TSSOP PW 8 3000 356.0 356.0 35.0

OPA2992SIRUGR X2QFN RUG 10 3000 210.0 185.0 35.0

OPA4992IDR SolIC D 14 3000 356.0 356.0 35.0
OPA4992IPWR TSSOP PW 14 3000 356.0 356.0 35.0
OPA992IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA992SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

=
PIN 1—

INDEX AREA f/ﬁ\

|

. _ 6 \

|

2x !

3.05 l

2.75 I

- 5 ‘

|

|

|

|

L N ?

4 |

3 J—/J

6% 025 - ’ —
[ |0.2@ [c]A[8] (@) = = OGO TYP

= 1.45 MAX —=

0.25
GAGE PLANE

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

ALTERNATIVE PACKAGE SINGULATION VIEW

4214840/E 02/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.

4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214840/E 02/2024

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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4214840/E 02/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6
(D loafc— =
PIN 1 izg E 4—‘
INDEX AREAj N

GAGE PLANE

f

(1

|
|
|

4
\
L NOTE 5

8

0: TYP&/A+ L—'

0.6
0.3

TYP

SEATING PLANE

1.45
0.90

ALTERNATIVE PACKAGE SINGULATION VIEW

4214839/J 02/2024

NOTES:

AOWN =

)]

per ASME Y14.5M.

exceed 0.25 mm per side.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-178.
. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. Support pin may differ or may not be present.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
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www.ti.com




EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/J 02/2024

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
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/J 02/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOT - 1.1 max height

DCKOOO5A

SMALL OUTLINE TRANSISTOR

-

N
o]
©
i
(@]

f

PIN 1 : = L1MAX
INDEX AREA

]

[ 1
| —

tEUL

0.1
0.0 TYP
NOTE 5
0.22
GAGE PLANE
\[ 0.08 TYP

g TF/L»— 020 vp \ T

> TYP
0 0.26 SEATING PLANE

4214834/D 07/2023

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. Refernce JEDEC MO-203.

4. Support pin may differ or may not be present.

5. Lead width does not comply with JEDEC.
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/D 07/2023

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
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/D 07/2023

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.

w3 TExas
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www.ti.com



LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

wi3 TEXAS
INSTRUMENTS

www.ti.com



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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MECHANICAL DATA

RUG (R—PQFP—N10)

PLASTIC QUAD FLATPACK

Pin 1 Index Area

040
0,34

v
w] ©

0,00
Seating Height

Seating Plane

0,40

[ [ i [ A
L ‘ A
Pin 1 Identifier — | ‘ v
0,10 X 45° 04— - _ _ __ls
— ‘ gy 239
10 =
9 8 ! 7 6
LR o 030
0,35 0.20
005 10X
WGE e & 0,10 M[c[A[B]
, 0,05 M| ¢

Bottom View

4208528-3/B 04/2008

NOTES: All linear dimensions are in millimeters.

QFN (Quad Flatpack No-Lead) package

Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.

configuration.

This package complies to JEDEC MO-288 variation X2EFD.

{? TEXAS
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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.

[N

(G200 w N
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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.
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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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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

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

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
EC .
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

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.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

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

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

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

4221848/A 02/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

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.

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 mm per side.

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

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

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 \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.

INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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’ PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

2.95

SEATING PLANE
265 TYP \

PIN1ID [ ]oa[cl+ =

AREA

— T
ox[0%5] |
8 T
1 H - — ] ‘; ‘
‘ %
1 1 i
2.95 ‘ 1
2.85 e 2X w
NOTE 3 1.95 ‘% ‘
T
|
x
] i —— i
5 |
0.38 A
8X .22 —L |
R % B [clAle o
: ~
T \
/ : 0.20
; l \‘ l 0.08 TYP
\- \ / /
N : —
~. /\x
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/C  10/2022
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. 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.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 8

8X (0.45) —

T

L
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP ‘ (2.6) ‘
LAND PATTERN EXAMPLE
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING j\ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
| |
N
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4222047/C 10/2022

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE

DDFOO08A

8X (1.05) —1

8X (0.45) —

sy

— €51 | CO
6X (0.65)
L R — 5
4 |

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/C 10/2022

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

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