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IN1+

IN2+

IN2—-

SHDN12
SHDN34

I E B
z 3 3 z
4 T )
[ IR T T
© wn <t (52
I e ety N 12 ] N
i [ I - —
2 I 1 V-
B : Thermal I =
[Tl Pad I 10 _ _| IN3+
i \ ) - —
IR S —— 9 | mNs-
[Te} © ~ [ee]
Chrrr
\_ I I I | J
N [s2}
= =
8 8 Not to scale

A Y= SR V- ITEEREL £ T, FEHNC W T, TR —~ b - Sy RSy r— 2 o7 ar 22 IR TKEES N,

5-11. OPA4990S RTE /%y & — J(A)

16 £ WQFN (BHY—< I - Ry RfF&E)

LEXH
& 5-6. £ DHEE : OPA4990S
i o B
AR E5
IN1+ 1 I HEERAT), T 1
IN1- 16 I ERAT), F L1
IN2+ 3 I AT, T 2
IN2- 4 l KERANT], F L 2
IN3+ 10 I AT, Fv 2L 3
IN3- 9 I FHEEAT), F oL 3
IN4+ 12 I HBAT), T2V 4
IN4- 13 I KBNS, F ¥R 4
OouT1 15 o A, Fyri
OUT2 5 ¢} 7, Fran 2
ouT3 8 0] . Frarn 3
ouT4 14 o) HA, FrtL 4
SHDN12 6 | V%yb&“ﬁ‘/\ Fy 31 BIO2:Low=T > 7T RAF—T )V High=T> 7T NF 4
T—T b, FEICOWTL, [Py y MUy 872 al 2B RUTTEENY,
SHDN34 7 b  Fr i 3 BEW 4:Low=T T NA K —T )L High=7> 735«
BT FAZOWTIE, [y Moy ka2 S RUTTEE N,

VCC+ 2 — 1E (fe &) EIR
vCC- 1 — A (FAX) B
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6 1tk

6.1 XTI AL
YIRS IR SR DAPY (RRI Gk 7 D)D)

B/ME BRME| B
BIREIE, Vs = (V+) - (V-) 0 42 \Y
[EEEEE S (V-)-0.5 (V+)+0.5 Y
FEAHEY SR Vg +0.2 Y
B -10 10 mA
LB W) V- (V) +20 M
Hi 7y A% @) s
BYVERFOD JHPRIRE, Ta -55 150 °C
PEATIRE, T, 150 °C
PRI Toyg -65 150 °C

(1) Mt B RERE LRIDAN AR ST235 6 7 A AR B G AT D RN DD E T, ZHUTAR ADERE DD T DR
T, MR R RERIZIBN T, FFIZDT —2 2 — O THEEEESA: IR ST A 2 DDV D56 Th L AR IELKENMET 52
LERFIRTHDOTIEHY A, Mot RER DOIRREICR R RIEE, ARG OEEMEICE B 52 22LRHVET,

(2) IIUR~OERE A Ry —U R0 1 T U7 FARERS BRI DL FHCBIREE D B E | BB R IR A S8 R T D AT e
PERHYET, FEAMZOWTIE, TERGE B a2 R TTEE,

3) ABEUE, BIHL—MTH L TEAA—R 7T TENTHWET, ASTEEDAL T3 0.5V LU RELEBIRL — V&2 B2 5 TREM S H DS
AL, BiE 10mA L TICHIIRT 20 ERHVET,

(4) V+EHRZDHZEITEEEA,

6.2 ESD &%
& Bifr
AfEEF L (HBM), ANSI/ESDA/JEDEC JS-001 (2 ##L (1) +2000
V(esp) FhEXUNE — - = , v
F A ZHETEET L (CDM), JEDEC {14 JESD22-C101 (2 e () +1000

(1) JEDEC MR =Ark JEP155 (2, 500V HBM TlIEE#0 ESD i~ mt A G e flE M aTHE Th AL E SN CVET,
(2) JEDEC MR¥=Arh JEP157 (<., 250V CDM ClItE#ED ESD il nt A TR A7/ s N E Ch B L ESNCOET,

6.3 HERBERM
B /ERRE S PRIR L 4G PHN (RRZREIR D72 FRD)
B/IME BRIE AL
Vs BB, (V+) - (V-) 2.7 40 \%
\4 AT B PR (V-)-0.2 (V+)+0.2 \%
\um Ay T High LAV AEE (70 13742 —7 V) (V=) +1.1 (V-) + 20v(")
Vi XYM BT Low LUV AFEBIE (T 7 HA R —T L) (V-) (V-)+0.2
Ta FARIRE PR -40 125 °C
(1) V+ZEZHERHILIITEEE A,
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6.4 7)) FHRIDBICEAT HIEH

OPA990, OPA990S

WL (sor23) (scT0) (s%?-s(zs)s) R
5 6 5 58 6B

Reua B0 8 P~ BT 192.1 174.5 204.6 RIE RIE CIwW
Reucitop) BAENDr—A (L) ~O#EHT 113.6 113.4 116.5 RIE Rt ‘CIw
Ress e 6 0B SEAR A~ D BT 60.5 55.8 518 RE A o
Wit BEA DD L ~OEEE T A4 37.2 39.6 24.9 RIE RIE °C/W
WiB BRI~ OB AT A—H 60.3 55.6 51.5 RIE ARIE ‘CIW
Reuc(oot) BRI L —A () ~OEEHT N/A N/A N/A de FE °C/W
(1) FERBLOHLOEGEMEAEDTENC OV TIE, 77U —var LR — 8RB LN IC /v — VO BGTH#EHE] . SPRA9S3 & L

TLIEEYY,

@)

65737 - FrRIVOEICET HIER

OPA990 T, ZD N — AT a7 L a— T,

OPA2990, OPA2990S
. D DDF DGK DGS DSG PW RUG

= 1 5

v £ () (Soic) | (SOT-23-8) (VSSOP) (VSSOP) (WSON) | (TSSOP) (x2aFN) | HAE
B 8Ly s 10y B sy 10
Ron | BAHmBEM~OMEH | 138.7 150.4 189.3 152.2 816 188.4 1496 “CIW
e AP —~
Rosciop) | f;quf%/f 7 (ki) 78.7 85.6 75.8 67.3 101.6 77.4 58.3 “CIW
AT TIL

Ros  |HOMNDIER~ORTH | 822 700 110 955 483 1191 777 “CIW
Wit /Z;E'\f@;roi:ﬁ/\m?}\g%ﬁ 278 8.1 15.4 67.9 6.0 14.2 13 “CIW
Wis f%ﬁf“_’j;%gm’\@ﬁ%ﬁ 81.4 69.6 109.3 943 483 17.4 775 CIW

G D—A (i) ~ o
Roucioon | it o+ NIA N/A N/A NIA 228 N/A N/A cw
(1) ERBLUOFHLWEGEHH AL UED I OV, 77V —t 3 LR— N 8RB L IC o — P OBGEf AL HE ], SPRA9S3 25 HEL

TSV,
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6.6 77y R - F+RINDOBICET HIEH

OPA4990, OPA4990S
R (sgm) (TSPSVXDP) (\'}Vg:ﬁl)) (V\';(;JISN) A
14 14 16 14
Reua RO S8 P~ DB 105.2 134.7 53.5 143.0 °CIW
Rescop)  |HEAHHEA —A (L) ~ORWEH 61.2 55.0 58.3 46.4 “CIW
Ress BT DHAR~OFEHT 61.1 79.0 28.6 81.8 °C/W
Yt PEAHRHD_ B~ DBV AT A—4 21.4 9.2 2.1 1.0 °CIW
Wis PEA TR DA~ DB 8T A—4 60.7 78.1 28.6 81.5 °CIW
Rescipoty | BB — A (JEifT) ~OFEHT N/A N/A 12.6 N/A °CIW

(1) ERBIUEHLWBGHE D FEMICHOWTIL, 77U —ar - LR — MK L O IC Sy r — DO BGEAT JE4E ], SPRA953 2B L
TLIZENY,
(2) OPA4990 TiE, 2D/ wr— A Fva i L e =—fRT7,
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6.7 ESAFE

Vg = (V4) - (V=) = 2.7V~40V (£1.35V~+20V), T = 25°C. R, = 10kQ % Vg / 2 IZ#55. Vo = Vs / 2. Vour = Vs / 2 D4 (55

(ZREIR DR RY),
HTA—H \ 7R | RME mmE RocE| WA
Z 7y NEE
o ~ +0.3 +15
Vos APAT NI Vo= V- Tp = -40°C~125°C +1.75 mv
dVos/dT ANA 72y NEERYZ R Ta =-40°C~125°C +0.6 uv/°c
ol e o
F S L—var f=0Hz 5 pVIvV
AFRAT REH
ls AT A +10 pA
los ANNFH 72 VB +5 pA
JAX
En AHBIE/AX f=0.1Hz~10Hz 6 HVep
1 MVRMs
f=1kHz 30
€n NI VEIE /AR E nV/VHz
f= 10kHz 28
iN ANEFRS AR f=1kHz 2 fANHZ
AFIEEHR
Vem (i) FF B R (V-)-0.2 (V+)+0.2 \Y;
CMRR FIAR{E B L X/S; _2'20/(}%'())'802%2}/0“ < |Ta=-40C~125C 70 90
Vg = 2.7V~40V, (V+) - 1V < Vgy 80
< (V+) + 0.1V (NMOS ~7)
(V4) - 2V < Vgy < (V4) - 1V MR AFFIE U/;;;{)/ F(ﬂé:aé/bm.ﬂ (BERfEIR)) %
ANBE
Zp FH) 540 3 GQ|| pF
Zicm [R4H 611 TQ || pF
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6.7 BSIHI%E (continued)
Vg = (V#) - (V=) = 2.7V~40V (+1.35V~+20V), Tp = 25°C. R, = 10kQ % Vg / 2 {748, Vom = Vs / 2. Vout = Vs / 2 DA (F
(ZREIR DR RY),
RTA—H \ 7 AN | RME mmE RKE| B
BN—TF A
Vg =40V, Vou = Vg / 2, 120 145
(V=) + 0.1V < Vg < (VCC+) - 0.1V [T, = 40°C~125°C 142 o
N PR [ e -y Y-
. 0<(VCC+)-0.1V |1, = -40°C~125°C 125
Vg =27V, Vem=Vs/ 2, 101 118 dB
(V-) + 0.1V < Vg < (VCCH+) -
0.1V Ta = -40°C~125°C 17 dB
TR B s
GBW A A 1.1 MHz
SR Z—L—h Vg =40V, G = +1, C_ = 20pF 45 Vius
0.1% ¥T. Vg = 40V, Vgrep = 10V, G = +1, CL = 20pF 4
N M 0.1% ¥T. Vg = 40V, Vgrep = 2V, G = +1, CL = 20pF 2 "
0.01% % T, Vg =40V, Vgrep = 10V, G = +1, CL = 20pF 5
0.01% %, Vg =40V, Vgrep = 2V, G = +1, CL = 20pF 3
P~ —r G =+1, R, = 10kQ, C_ = 20pF 60 °
308 B A 7 )i P ViNX 7 A2 > Vg 600 ns
THD+N EETLE + /AR Vg =40V, Vo = 1Vgys. G =1, = 1kHz 0.00162%
H
Vg = 40V, R =#E£ 7 2
Vg =40V, R = 10kQ 45 60
L= ABBOBEH ALY | EBLTADL—L0 Vs =40V, R =2kQ 200 300 v
7 AYRA—A Vs = 2.7V, R =HE£ 1
Vg = 2.7V, R = 10kQ 5 20
Vg =27V, R. = 2kQ 25 50
Isc RSB +80 mA
Zo BN —7H (e —F A |f=1MHz, g = 0A 575 Q
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6.7 ESHIIFTE (continued)
Vg = (V+) - (V=) = 2.7V~40V (+1.35V~+20V), Tp = 25°C. R = 10kQ % Vg / 2 (ZH5%. Vom = Vs / 2. Vout = Vs 1 2 D4 (5
(ZREIR DR RY),
RTA—H 7 AN | RME mmE RKE| B
ER
120 150
OPA2990. OPA4990, lo = 0A
I e Y Ta =-40°C~125°C 160 R
Q YTz H =R 130 170 M
OPA990, Io = 0A
Ta = -40°C~125°C 175
B— W Ta =25°C, Vg = 40V, Vg DT> 7+ L —h> 0.3V/us DA 40 s
Yy
lasp FoF LD x_S:22V7V~4OV\ JTR_RCOT T NT 48—7 /L, SHDN = 20 30 uA
ZsHoN i*;;'f”*”ﬁm"/f Vg = 2.7V~40V, 77 7 41— SHDN = V- + 2V 10 || 12 GQ || pF
aYy7 High ALyl R | b7 AJ1A5 High D354 SHDN B O£ T R AL > 3 3
Vi BIE (7T BT AL —T ) [ REDEC, 2 (V) + 20V Bl F 0L E RSB £ (V)08 (V+11 v
aYy7 Low ALy VR | H a7 AF178 Low D4 SHDN Er O Eid/ AL vy
Vi JE (Fo T BAF—T ) |2 REDIES, 5o Ve Bl E DR B s £ (V)+02  (V)+08 v
ton T T DA F—T V] (1) G=+1, VCM =V-, VO =0.1x Vs /12 1" us
torr (’1/’)‘/70@%:47\1~7»~1vm‘;1 Vom = V-. Vo = Vg / 2 25 us
SHDN B0 A 157 27 | Vs = 2.7V~40V., (V-) + 20V 2 SHDA 2 (V-) + 0.9V 500 R
N on e n
it (£ ZEm) Vg = 2.7V~40V, (V-) £ SHDN £ (V-) + 0.7V 150
(1) TA'—T VK (topr) &A1 R —7 VIR (ton) 1X. SHDN B AZFIINESIAIE B D 50% RAL b, HAEEN 10% (7 12 —7 V) Ei21%

90% (A =7 /) LIV DR LD ORI MRE L CERSNET,

@)

RO A THESN TOET,
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6.8 fARAIEE

Ta =25°C, Vg = 220V, Ve = Vs / 2. Rioap = 10kQ % Vg / 2 1Z85E, CL = 10pF OHE (FriZitiR D72 FRY)

25%

20% |

25%

20%

Common Mode Voltage (V)
Ta=25°C
BT 1 DY TN T ARARERLET,
6-5. 77ty FEELAHEBELDOBRF

2 - -
< 15% — R 15%
g S
s k5]
Q. 0/ 3
g 10% — g 10%
— o
5% —
—|_|— -
! L—'—l_ !
Oo O O O O OO OO 0O O O O © © O O 0 _|_|_|—|_|
S8sRge88" 8323888 N —
- - = o o o o — — — ~— [aV] [aV]
Offset Voltage (uV) Offset Voltage Drift (uV/°C)
15526 fH DT 71281 B0, Ta = 25°C 190 DT BT D530
H61. 47ty NBEOHER N Be62 A7ty FEERYUT bDOSHHE
1000 800
800 600
600 [~
400 = e
S 400 < —=
=9 =5
© 200 S 200
2 —— 2 //
% 0 % 0 — i _ FEE——
> >
@ -200 /// 3 oq0
2] _— L2 7’{—/_::
& -400 — &
= = -400
-600 pm—""
-800 SBO0 [t m— s — e — — —
-1000 -800
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
VCM =V+ VCM =V-
FIT 1 SOY TN F AR AEFELET, BEIL DOV TN T SARERLET,
6-3. 77ty MEELRE L DR 6-4. X7ty MERELRELDORR
800 800
600 600
400 400
z Z
~ 200 ~ 200
S S
8 8
3 0 3 0
> >
3 -200 3 -200
o) o)
-400 -400
-600 -600
-800 -800
-20 -16 -12 -8 -4 0 4 8 12 16 20 16 16.5 17 175 18 18.5 19 195 20

Common Mode Voltage (V)
Ta=25°C
BT OOP LTI F AL RERLET,
6-6. 4 7ty MBE L FIEEE & OB (BBHSE)
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6.8 KRV (continued)
Ta =25°C, Vg = 220V, Ve = Vs / 2. Rioap = 10kQ % Vg / 2 1Z85E. CL = 10pF OHE (FriZitiR D72 FRY)
1000 800
800 ( 600
600 400 i\\‘
N [ e e A R R A
< 400 - < 200
e — | = = = = = = e
200 0
% % [ —————— gh
= 0 = s 200
> >
3 200 3 -400 7
& 400 t &5 600
-600 -800 L
-800 -1000
-1000 -1200
20 -16 12 8 4 0 4 8 12 16 20 20 -16 -12 -8 -4 0 4 8 12 16 20
Common Mode Voltage (V) Common Mode Voltage (V)
Ta=125°C Tp = -40°C
BT OOV LTI TF AL 2EFLET, KT 1 DOF LT T A RERLET,
R 6-7. A7ty FMEELFEBE L OBRK E6-8. 7ty NEELFHEBEL DR
750 ——> 100 150
— Gain
600 . —— Phase 125
40| &
pe——
< 300 — = — 60 100
=2 — —
g 150 é % gg
8 = 40 7% 3
e 5 £
> = 8 &
—— 2 &
R R ———
-450 - 0 25
600 | =
-20 0
-750 100 1k 10k 100k M
0 4 8 12 16 20 24 28 32 36 40 44 Frequency (Hz)
ly Vol v
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BT DDV T F AL 2ERLUET,

6-9. 7ty NEELEREELOBR

6-10. BV —F D5 A > & L U8 & AikE & DR

70
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20
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-20

-30
100 1k 10k 100k 1M
Frequency (Hz)

6-11. IV =T D54 > L Bk & DEBR
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6.8 KRV (continued)

TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ % VS /2 C:%;’ﬁ_’h\ C|_ = 10pF DEE (%Lléﬂﬁﬁ@ﬁb‘ﬁﬁw)

320 V+
— |B_
< 280 — g+ VH-1V
S | _
2 240 os V-2V
[ S V+-3V
S 200 z
[$) SV+-av
g 10 S v sy
3 120 RV,
S =]
o 80 O Vv+-7V
R — -40°C
D 40 v+-8V| S
> o
g V+-9V 85°C
= 0 S= — 125°C
V+-10V
-40 0 10 20 30 40 50 60 70 80 90 100
-40  -20 0 20 40 60 80 100 120 140 Output Current (mA)
Temperature (°C . a .
perature (') 6-14. HHBERA > ¥ L HWNEHRE DB (V—X)
6-13. AWNRA 7 REFREBELDBR
V-+10V
— -40°C
V=+9V]— 25°C
_ 85°C
V=rBVl __ 2sc
SV-+7V S
E, V-+6V %
g V-+5V *;;
3 V-+4V 5
£ g
O v-+3vV 3
V-+2V
V-+1V
V- —
0 10 20 30 40 50 60 70 80 90 100 0
Output Current (mA) 0 10 20 30 40 50 60 70 80 90 100
Output Current (mA)
Vg =5V
6-15. WNEBERA S/ L HNEREDORE (9 o -
? (==2) 6-16. HBERA > &/ & HHBH & DB (V—2)
5 110
—— PSRR+
45 100 — PSRR-
4 90 CMRR
s 3.5 %/ 80
% 3 % 70
S 25 2 60
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= 2 50
3 2 <
S g 40
S 15
L 30
1
-40°C
25°C 20
0.5 10
0 0
0 10 20 30 40 50 60 70 80 90 100 100 1k 10k 100k 1M 10M

Output Current (mA)
Vg =5V
6-17. HABERA T EHABHAEDBER (> 0)

Frequency (Hz)

6-18. CMRR X TX PSRR & [&ikE & D%
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6.8 KRV (continued)
Ta=25°C. Vg = £20V. Voy = Vs / 2. Rioap = 10kQ % Vg / 2 (28555, CL = 10pF DA (B ik 72 \1RY)
124 145
gw| — | | g™
£ 116 — V=40V 2
E.E 112 — Vg=4V c 142
s S 141
B 108 3
o T 140
5 104 <
2 100 g e
= 2 138
o P,
g 9% % 137
8 92 & 136
88 135

40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

f=0Hz
6-19. CMRR &iBEE & DBIf% (dB)

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

f=0Hz
6-20. PSRR &iBEE L DBIf% (dB)

Voltage (1uV/div)

Time (1s/Div)

6-21. 0.1Hz~10Hz D/ 1 X

120
110
100
90
80
70
60
50
40
30
20
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0

Input Voltage Noise Spectral Density (nV/rHz)

10 100 1k 10k 100k
Frequency (Hz)

B 6-22. ANBE/ A XDRARY MIVEBE & BB EDORR

-40
— R =10kQ
n| — RL=2kQ
%0 R. =600 Q
— R.=1280Q

THD+N (dB)

-110

100 1k 10k
Frequency (Hz)

BW = 80kHz, VOUT = 1VRMS
6-23. THD+N Lt & BRE & DR

-30
-40
-50
o
S 60
=z
a
2 70
z
-80
— RL=10kQ
— R =2kQ
-90 RL =549 Q
— R =128Q
-100
0.001 0.01 0.1 1 10 20

Amplitude (Vrms)
BW = 80kHz. f = 1kHz
6-24. THD+N Ltk & HATRIE & DEIfR
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6.8 X =451 (continued)
Ta =25°C, Vg = 220V, Ve = Vs / 2. Rioap = 10kQ % Vg / 2 1Z85E. CL = 10pF OHE (FriZitiR D72 FRY)
130 127.5
125 125
120 1225
< <
2 115 3 120
8 o & 1175
3 3 115
€ 105 =
g § 1125
§ 100 § 110
95 107.5
90 105
85 102.5
0 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)
VCM =V-
6-25. BEERE EREE L DM 6-26. LB BE L DR
146 780
144 _. 720
G
T 142 o 660
<) 3
= 140 S 600
S B
O 138 2 540
o £
g 136 = 480
S — Vg=40V 2
3134 — Va4V 8 420
g 132 g 360
)
s 130 S 300
& 128 g 240
2l © g0
124 120
40 20 0 20 40 60 80 100 120 140 100 1k 10k 100k 1M 10M
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6-27. I —TERES M » LBE L DR (dB) 6-28. BV —THIhA >V E—4 VR L Aik# & OB R
= S
z 200 T o
@ 180 g -20
8 8
5 160 5 40
> >
5 140 3 ’:g
3 120 5
£ 100 g%
N S 120
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§ 80 2 140
] n
e 60 S -160
8 4 £ a0
6 [0
a 20 @ 200
© S
® 0 2 -220
e 0 4 8 12 16 20 24 28 32 36 40 o 4 8 12 16 20 24 28 32 36 40
Supply Voltage (V) Supply Voltage (V)
RL = 2kQ RL = 2kQ
6-29. HHNRA Y/ LEBREEEDOMFE. EQRA Y 6-30. HARA I/ LBRBEL DBK. RO >2Y
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6.8 KRV (continued)
TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ % VS /2 CZT%?%\ C|_ = 10pF DEE (%Lléﬂﬁﬁ@ﬁb‘ﬁﬁw)

g 40 g 0

% 36 % 5

S 82 S 10

5 28 2 .5

824 % 20

§ 2 S o

% 16 Ug)- 30

c 12 s

[0} o -35
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£ oM -40

o 4 S

= g 45

g 0 4 8 12 16 20 24 28 32 36 40

0 4 8 12 16 20 24 28 32 36 40

Supply Voltage (V)
R, =10kQ

6-31. HARA /L BERELOBR. EDRA Y

6-32. HARA VJ LBEBELOBIR. ADRA VY

Supply Voltage (V)
R =10kQ

Cap Load (pF)

B 6-35. il — U L BREHAREDOBR

33 55
30 50
27 45
24 40
& 2 & 35
ks s}
2 18 2 30
@ @
g " 2 2
12 20
— Riso = 0 Q, Positive Overshoot 1 — Riso = 0 Q, Positive Overshoot
9 — Riso = 0 Q, Negative Overshoot 5 — Riso = 0 Q, Negative Overshoot
6 Riso = 50 Q, Positive Overshoot 10 Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
3 5
0 40 80 120 160 200 240 280 320 360 0 40 80 120 160 200 240 280 320 360
Cap Load (pF) Cap Load (pF)
G=-1, tHHhA7>7 10mV G=1.10mV O AT
[ 6-33. IMEBA—/N—>a— NEBEBRMEARLEDOBR B 6-34. IMEBA—/N—2 a— M BRMAT L DBER
64
— Input
60 — OQutput
56
%2 =
9« R
= 48 >
2 F
é 40 E
S 36 £
o <
32
28
24
20 ) )
0 100 200 300 400 500 600 700 800 900 1000 Time (20ps/Div)

VN = £20V, Vg = Voyt = 217V
6-36. AIAREEZ L
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6.8 KRV (continued)

TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ % VS /2 C:%;’ﬁ_’h\ C|_ = 10pF DEE (%Lléﬂﬁﬁ@ﬁb‘ﬁﬁw)

Voltage (5V/div)
Voltage (5V/div)

' |

|

— Input — Input

| —— Output | | — Output

Time (500ns/div) Time (500ns/div)

G=-10 G=-10
6-37. EDBAF 5 DEIE 6-38. ADAERF M5 DEE

— Input
—— Output

— Input
— Output

Amplitude (5mV/div)
Amplitude (5mV/div)

Time (2us/div) Time (1ps/div)

CL=20pF. G =1, 20mV AT v F & CL = 20pF. G = -1, 20mV AT v 7 Iz
6-39. IMEBR T v TIs& 6-40. IMEBRT v Th&

— Input
—— Output r

Amplitude (2V/div)
Amplitude (2V/div)

L — Input

—— Output

Time (1ps/div) Time (1ps/div)

CL=20pF.G =1 CL=20pF.G =1
6-41. KEBRT v TIE. ABTHY 6-42. KEBRXT v T&. LB LAY
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6.8 KRV (continued)
Ta =25°C, Vg = 220V, Ve = Vs / 2. Rioap = 10kQ % Vg / 2 1Z85E. CL = 10pF OHE (FriZitiR D72 FRY)
_ 100
2 80 \
>
— 60
S — Input <
2 — Output = 40
o c
3 £ 20
& 3 — Sourcing
s = o — Sinking
» £ 20
= Q
g g 0
o <
i 5 60
S //
g -80
-100
Time (2us/div) 40 20 0 20 40 60 80 100 120 140
Temperature (°C)
C_=20pF.G=-1
6-43. KMEERF v TE B 6-44. SR B & IBE & DB
20 -60
— Vg=15V
— Vs =27V -70
< —
R 2 g0
S S
g g -90
£ 10 5}
o) D 100
5
E S 110
3 5 5
= -120
0 \ -130
100 1k 10k 100k ™M 10M
1k 10k Frequ1e(3g:l; (H2) ™ 10M Frequency (Hz)
6'45 ﬁkﬂiﬁgﬁ:tﬁi&ﬁt@ﬁ E 6'46 9""'*)11 . t/( V_:/ 3 ?&Hi&&t@%
100
90
80
g 7
o
o
S 60
m
50
40
30
M 10M 100M 1G
Frequency (Hz)
6-47. EMIRR (BB TSIRELL) & BB E OB
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7 SR BH

71 HE

OPAX990 773V (OPA990, OPA2990, OPA4990) L., & &L (40V) OINHART 7770 TT,
INBEDTNRARAL, L— LY —L— LD AT /IS T 'y (£300pV, FEHEE), /NESWA 7By RU 7R
(20.6uV/°C. HEHER) 7oL OHENLT- DC KL AC MEREZ 2 TWVET,

OPAX990 1T, L — NV ETOEBBLOFEM AN E LI, KREWEKEEN (£ 80mA), @ AL —L —h
(4.5VIus), vy "D E O BERER 2 TRV, MEIEEEM T 7V r—a T OIEF I TR TR &M
REA T T,

72#RET Oy H
MCH Input
Stage
I+
40-V
Differential Slew Shutdown
M UX-Friendly Boost Circuitry
FrontEnd |—e
IM=
+
PCH Input
Stage
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7.3 BRBESREA

7.3.1 Ah{RERKE

OPAX990 %, MBE DAS T —F T 7 F v a2 H L CATMRHES A —REREZL72030, PSR COBL R A TR
HEERFEHLET, BEIRERAT Y T INE LS TT I T 47N DUERTID AN T) A A — ]\f% #EH %, X 7-1 1ORLE
T, ZOFATIE, K 7-2 IR TINTREBEDOER SABFET D72 A5 HEALEN T R OIRIENFE AL FF
1, AR AR DG . 2D EIET T ANTHE BAINEANAT AD IS = e X « B A —RIZI20, N SIET
HEINL, BRI 7 2 A DI RLIRDET,

V+ V+

Vine Vine

Vour T Vour

—T—
40V OPAx990 ~0.7 V
} —_—

Vin- .
OPAX990 Provides Full 40-V V= Conventional Input Protection V=
Differential Input Range Limits Differential Input Range
7-1. OPAX990 DA NRERBEIEENIANBENZFIRR L 720N
r--—-———7—7777 |
| v.=10vV  Reur v | g, Ron_mux \TGG) D @ @
| A% * ] O * AA%Y O > O—
| _L | _L (-4----1 ———-= 10V - > ~-93V
Crur Cs ‘ \
| T |°T ol |
|
| = = L o
| = —
: Via1==10V Rgpr -0V I Shs Ron_mux l @ } i T
A% ¢ } 0, * AA%Y O O [
l _L ‘7T7777 777:1_7 777777777777777777777 ‘ }~0.7V VOUT
|
I Crir I } I Cs I lgiode_transient I J7 N J
|
L_______T_v_| — —10VVIN+
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

B72. 1899 - Y= - Ny - F4F—RBE M) I DOMEEF I ERET

OPAX990 773V DA T 7, FFFBUSGE A D ANIMRET —X T 7 F % IZL> CRELET 7V r—ar HICED G
AL —F R N TIRERE AR L £, ZOT7 =X T 7 F v Tl E 5 ELOHEINLB RN 7 IR OBRIE )N AL
RN | R IVFF Y RIVDEAALTF NTT TV — a7 7 L7e£9, OPA990 [T K 40V D7
WAAS LT (AT T ORRE  EIERERE  EO RO EE) 2R TEDH20, ar L—2 LU i s —%-77
AT Ay VAT LREDEET T ANGE FEEAT LT TV —va i@l TOET, FEIC oW T, TI
TechNote /MUX xfliamifE EEA T 7 | BB TR,

7.3.2 EMI &%

OPAX990 1%, WD B T (EMI) 74 V2V 7 HBERLT, VA VPLRABER, THa/ 55T =—r T oHL-a
VIR—H U N AR DY BB EREOER R E D —2ZNLEE R IEND EMI OB L =9, EMI iE

M. BEIEERGRIEICIDESETTRE T, OPAX990 13, ZO IR F ol EETEHL CQOET, TV R A RV )L A
V1Z. 10MHz 75 6GHz £ TOMRIAWEIR AT M=o T, A7 7 Ol IEfE I E B L OB &L 5
BEREABRFE L E L=, OPAX990 TZDT ANEAT ST R%, ¥ 7-3 IR LET, BEOT 7V —a T—IICH
A 2R E O JER I 31T 5 OPAX990 @ EMIRR IN+ fii%, % 7-1 ITRLET, (4770 EMI [RER |77V
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—ar LR —NMIE, AT 7B E TS EMIRR MEEEOFEMITE SRS FEE I N TEY,, www.ti.com oA T E—

FoEEd,
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o
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w
50
40
30
1M 10M 100M 1G
Frequency (Hz)
7-3. EMIRR =X +
R 7-1. WRAEBICE1T S OPAII0 D EMIRR IN+
JE B TV —ar 3B YT EMIRR IN+
400MHz FESAVIER EANANEE, FECOEM, K. L—4 — & (UHF) 77U r—yay 59.5dB
900MHz GSM (EANVIEIE) T AV —ar T D7 m— L« 25 L ERGRIE, e/ —ar, GPS (B 68.94B
7 1.6GHz £T), GSM, #14sE 1)V UHF 77 Vr—vay :
1.8GHz GSM 77V r—ay S R—=F Vi, 7 a—RSUR | iR, L SR (1GHzZ~2GHz) 77.8dB
2 4GHz 802.11b, 802.11g. 802.11n, Bluetooth®, £ A /L« —YJ)Li@(E, BEE¥EM. BB L OERM 78.0dB
: (ISM) e, 7~F 27 MM L OE L, S /SR (2GHz~4GHz) :
3.6GHz MERVRINT, HZE@IE BL O e —sar R, T/3/L, S UK 88.8dB
5GHz 802.11a, 802.11n, #iZeilBIELT L —sar  ENAVIEE, FHEAREOEM, C AR (4GHZ~ 87.6dB
8GHz)
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7.3.3 BEMREENME

HHWWLT T IX, WETHE ENIZL > THNEL (BEE) OIEEN EHLET, ZOBL%2THARE LIEOET,
OPAX990 Diftst e KEE A FRIRE X 150°C T, ZOWREEBZ DL, T A AMEE L £9°, OPAX990 (T dita B #
BEEEN DY | H ORBVCIDBE AR CEE T, ZOREMEILT A ADOREZER L, IBEN 170°CEB L4
XY T DOHNIRTGAT %A 7L E T, OPA990 DIE#EE ) (0.81W) D7=HIT H CRBMNKELID T SV r—ay
OB X T-4 (TR UET, BUCBT 25 RN, JAPHIRED 65°COGE ., 7 /S A ADHEATBIREIL 177°ClIC#ET 5D
EWTRENFE T, Lo L, EBROFT ASAATIIHSIRTAT INA 725D T A OIRE T 22 mIE LU ET, @
RER ORI OBMER, X 7-4 (RLUET, @ OIMETIL, T ATy 77ELTEMEL, 1% 3V TR0 ET,
H O R ED T A ZAD A EIRE SNSRI A8 2 7256 R ERRE IC > CTH D A TREI IS A B —
B ZARBEITRD | TR R ICEA T IV RICT VA T SN ET, BRI EEE D25 SR LS il s
NIWGA MO EMEIESNAET, 7o Iy MU REBEA R —T VIKRBEER ST E L ET,

5 3V
30V Ta=65°C =
_ Pp=0.81W
64 = 138.7°C/W ov
T, =138.7°C/W x 0.81W + 65°C
l T,y =177.3°C (expected)
OPA990 >—¢
_— —
+ <
lout = 30 mA + %
Vin a3V 8
3V 100Q _ £
i
7-4. BEREE
734 BRMARBLUVREE

OPAX990 |THHIIED H B AR H L TRY, HREE O R BEVEAMZREN c&F9, F/-, MEhiAitH 522,
RERRBEWAMERE T EICHER TEET, T2 RESTDHET VT ORI PILESIL, LR
MAMZBRE CEDINTRDET, K 7-5 BLO M 7-6 2B ML TLIEEW, TV 7 NEMERZ L E T 50 E 90k
THITE, AT T OREIERR, LAT U A HOARTRE WO OEREZZELET,

55 33
50 30
45 27
40 24
& 35 & o
° °
2 30 e 18
[4 [
2 25 2 15
o o
20 12
15 — Riso = 0 Q, Positive Overshoot 9 — Riso = 0 Q, Positive Overshoot
— Riso = 0 Q, Negative Overshoot — Riso = 0 Q, Negative Overshoot
10 Riso = 50 Q, Positive Overshoot 6 Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
5 3
0 40 80 120 160 200 240 280 320 360 0 40 80 120 160 200 240 280 320 360
Cap Load (pF) Cap Load (pF)
7-5. IMEBA—/N—22— FNEBREMATEONER | B 7-6. IMESA —N—a— FBEHATRLOBRF
(HAHRFTY 7 10mV,. G=1) (HHRFvZ 10mV, G=-1)

=T A TAKERTEEENRE 12 @O 5728 | (X 7-7 1R IS, /NSt Rigo 2 I LEANTHRAL, HEMA
W OBRENRE A 2L E 3, ZOMPUL, Vo0 72 RIBIARL | #2 BPE RIS LT DC PEREAHERFL %
b, T2lZL . A EME AN LR E AR SNBSS TOWDIGE | B ERIENEENLT20 | BT A G208
C. AL T30 TN LET, AT DR Riso / Ry DEIZHAFIL | — IRV L~V TR T
FE77, OPAX990 (T4 EMAM OEREIRE /) SR VT 7L Ry T 7 MOSFET 7 —hRIA 7 r—T )L+
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— VR RTAT T2 E DT TV r— 2l T, X 7-7 (R TR, M3 H Rigo ZEHL T T 7O
ERESEET, Rigo 1F. VAT LDN—T S AL ZE T LU~ — T U Z L ET,

+V
s Vout

- Riso

Cload
Vin -VS i

7-7. OPA990 IC & VY BB &R DOERSEEH £ iR
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7.3.5 RItHE %56

OPAXx990 % 40V DEDL —/L Y — L —/)L AJF 77 ASFEFHEHHNEHLOEF L —/L L0t 200mV ik
RSN TWET, M 7-8 IR T IO, ABMA N Fy 2Ll P F v L DET A ST W ST T ZO RN
HPHAEFEBLTOET, N Fr b - 27E, IEOL—/WZIEWAEE, @ 1E (V+) - 1V s, IEEFE% 100mV _E
BIZEETT I/ TATITRVET, P Fr L -7, AOERELELD 100mV b 1EE (V+) -2V £ TOANT
TITA4TNIR0ET, INSIRERBEEL ., WL (V4) - 2V 05 (V+) - 1V 2B W T, D AT B4 2 £,
ZOEBEIL, T EAOERISUTE AT HAREERSHVET, Fo, ZOHEEN Tl PSRR, CMRR, 4~
ByNEE, A7 BYRRUTE /AKX THD OMREDS, tAESN CEMET 2L E VBRI o BEtENRHV E T,

ANEEAT7 By MIEL T, 73 A ADIR R Z2DER IR O M2 [} 6-5 1ITRLET,

AR E#IPHE PMOS/NMOS X7 OFHAEAEH DOZEANZ W TIE., THER T AN B A E o4 T 7 | 7 —
vare ) —hEZBRLTIESN,

V+
Q@
IN-
PMOg] |
—
PMOS
IN+ NMOS]
i, J—
NMOS
@
V-

®78. L—=-Y—- L—ILANE

7.3.6 fIERERDRSIE

OPAX990 7 73IVITIE ., MAH R HE DR RS RE LR SN TWVET, DA77 Tl AN =7 [F HE A E 2
THREh S DL MR HED AL T, ZORED D ZIETHOITIEXERFIEE T, AT FEE SN [FIFEE L
FFAZBEL TSNS E, HATHOL — I KEEL 9, OPAX990 (L —/L Y — L — )L AJJDA T T 72D
T, FHEEEFIZL — AV FTHEETEE T, ANEERL — A2 B2 THHKIBITREFE A, bz, BTz
U= VICHIRRSIVET, ZOFM%E, X 7-9 IR LET, A KEROFEMIC OV T, THEAITRL AT A B2 Ff oA~
T NT IV r—ay s )= e R TLIEEN,

— Input
—— Output

Amplitude (2V/div)

Time (20us/Div)

7-9. fIHEREBSFRE LA
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73.7EBSNA—N—X LR

REFIIZLDOBE . AT T RNELHA — /S — AR Z (EOS) 128 DRREEM 2 bNDDNENIYERMALE S, Zh
SOERIE, 35_7/\4’;@)\73 I DL TN, BREBELEL L, SHICHAE AL BUR T 58 083H0ET, &
NHDO/E L DRk KIIARL ZADHIBRNE D HILTEY, S5 8 ko fliE > H“YZX@E@E7 L= 2
/fr%erﬁza B %méﬂé%ﬁﬂe@@ﬁﬂ LEoTRESNET, o, TNODEIBEITIINER B XUk E (ESD) fRiEmk
BEDSVH A TN TEY, B DA CRITEFAA N CTHOM 5T, BIH72 ESD AU MroR#ELET,

ZOFEAKRN 7 ESD HIE L, %’f\ﬁ’]ﬁ“wﬂwxl\l/% ARURNEDBEEME A+ IZH AL TREHRILBEET,
OPAX990 |25 $£415 ESD FIOX %, K 7-10 IT/RLET (R CTHENTWODERD), ESD fRERIEKIZIE, Wi<o0
DERATTIVT ZAF—=RPEENTEY, ZRHIIANERCH N RSV, NSO BRI A NRDID
II/HT4/7 SNET, INODOX A —RiX, AT T NEHOWIN T NAARLE ESD /L TS ET, 2O
A, B ORIEEETIIIET 7T 7 IR A IR SN E T,

TVS

lﬁ

° ° OPAXx990

A

|
|

|

|

|

v et T 5
Rs . 100 Q I }

AA—— ! T |

|

|

|

|

|

—> Power-Supply
ESD Cell

TVS

K 7-10. KRN AZEET TV s5— a3 > LB L TEMARNER ESD B

ESD A~ Mg R 23 FE 8 1L L BIEAIEFITE (12 1KV, 100ns) DIZHL T, EOS A~ Mg HE A3
Rl BEBLIELARDET (H]:50V. 100ms), ESD & A4 —FRi%, [H#E4 0 ESD #4#:# (%Y. PCB IZIZAZATTT5
ANZT NAADFAINL T, TAM, REEITHEE) Z BEL TSI TWET, ESD A+, ESD 15 51% ESD
AT TV T HFAF —RE@iE L TR A (TESD BRI | L7~ NAHT S TOET) ICESNET, ESD WLiXa]
BIX, EBIRE LRI~ T T L ET,

ZOBMEIZEBEAIMEE DD IIFT M ERL O TN, BN CIOEELZT 77471258, b RAEREARE 5
ELET, @{E*F#m/ﬂf (TVS) ZfEAT5L, BN ESD AU MEARFZ ESD WM EIBE 34 1272pZ L
THEUAHEERMIE TE X1, WU ERH RIS TVS # A4 —RKhbEEsns ESD # A4 —RZ24 LT EOS
ARUIOOIRETEET,
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7.3.8 BRFMMSDEE

BB NSO X, AT 7 O IR EEFREN SRR EE 2RI T 572D IC M BRI E L TERSNET, &
WANEEEZIEZE N A DOWNT I DIRK T, HEENEREMEE LB 208, AT T O T A AL
FAFIREIRIC AN E T, T NAAREFIFEIRIZ A ST 1%, T ASAADTF v — - XX U T IR EEIZRIE T 5720 D
B2 LEELET, T — vV T DRI REICRDE, 7T AA AT ESN AL — L — TRV —Z G L E T,
L72h3o T b ARIKIE D6 ORWHEIE X, AR IR & AL — R O FHI7Z20 E9, OPAX990 DA fiiE
JZEER] I3 600ns T,

7.3.9 KRN EHH

B IILL DA LB EERRIK ARG 5720 7o T OB OWTERMLE T, TatR-T77 /v —=
FUEFIAICITARICERRNBAETHZO, 7o 7 DT _RTOMREL, 7o T DA DA 72y NEERE | BRI 2B
OHOLIEE DRAENELET, ZNODRAEILZLDGE . HUAGAA (T~VVHEIER ) X ERS M IV ET, B
REHE L. [TEAAEE ) B TR/ IME F2 13 R K O HAE D20 A TH . ZOEREIE AL T AT LD AR O
BhEtR TEET,

0.00002% 0.00312% 0.13185% 2.145%, 13.59%'34.13%' 34.13%| 13.59%\2.145% 0.13185% 0.00312% 0.00002%

O'GO'O'lO'lO'IO'lO'lO'O'O'O'
[ P R

u-60 u-50 u-4o0 u-30 u-20 u-o U u+o U+20 u+30 u+40 u+50 u+60

7-11. BENLEH O A9H

SATOBIE [ 711 CRLET, T2 g Q) A OFHIE, 0 (27 <) 11 AT AOEHERE T, ZDLH%
AR E R TAERE T, T TO2=vhD#] 2/3 (68.26%) M FEHIENS 1 HEHERZE (7 ~) LU (u-0 75 p+o £T
OFPH) ITHFEL TCNDETFRTEET,

MR AU R ) e O TR HEE | SIS RERS N COD I, RIS U TS S e B TRBSNE T, — R H Ll
T ALEROME EFfEDY 0 S DSE (5 A /e L) AR E (u) L5 L0 Ed, 2L, ANA~
By MEEDOIINT, ZOME EAFROFEED 0 1LV GG RO IEMICEEEEZ R 720 | FREEITFAEIC 15
YR AZZINATAE (W + 0) LELARDET,

OV T7EMMLT, 2=y M¢NOHRD BB I L OMRLFH TEET, 72L 21X OPAX990 O¥&, AJEEA 7
v hOFEHEE L 300pV 72D T, TXTHD OPAX990 7 /31 ADHH 68.2% 1% -300pV~+300pV DA 7w haFFol
TRIIVET, 40 (£1200pV) TiZk, 51D 99.9937% DA 7y NEEIL £1200pV AKfili T3, iU, HEM DS
ZOHIREAZEZ TWHH DI 0.0063%. 15,873 = rDIHHK) 1 HEVHZETT,
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HAR D/ IME FT2 3 B KO NN FEHFH S THDHD X7 F P AA AT NA T IZES THRAESNTRY, b
OFIBEE B =y MIAEENSREINE T, 728 201F. OPAX990 7 7V Dk KA 7y MEEIT 25°CIZHBV T
1.5mV C. ZHUEHI 56 (0 170 Hams hdHE 1 ) (TS L feR LU TIIER TR Voth ., T4 2 e 2 Y L 2
NI A T By NEED 1.5mV ZZ D=y MNVEEDNDERESND I EERIEL TWVET,

B /IME 7213 I KA OFNAE FLH I TORVMERRIZ O W TR, 77— a A+ R Db by 7~ ik
WU, ZOEEFEHL T — AN — AL AT HZEE2MFTIL TIES W, 7220, 60 DfEIFH 5 2=y D5
1 5T, ZHUTIEF IS ATREMEDMEL | VAT LDRE CRER DB EE-E 570 _i@@vﬁfﬁ‘é'rﬁzz%@i% ZDY
4. OPAX990 7 7IVZi3A 7 By NEERV 7 hO KME £33 R/ MEIZHD FH AN, K 6-2 BIOTEKAHME ) #
DOIEYEETHD 0.6uV/°CIZIESNT, A7y MEERYZ RO 60 fHIFHK) 3.6uV/CLEHATEET, V=AM —ADY
AT LG ERETT %6 . ZOMEFE AT 58, FEEEOH/IME F /1T H KIEZ 371 IEEHIH SR CrRIgerERN
BB — AN —2ADF T B "N HEE TEET,

72720, RE ORI 7 B AD 2B EHER I T S o T AR YRR 22 & A OFEEE N B T D T REME DS DT80 | {1
FED I/ M E7- 13 B RABE DO FNAB ARSI TR OB DIZDOWNWT, TF P A AL AV LAV I T S A ADPEEEZ AR
AECEER A, ZOMWERIT, T AAAOHRELHEETHOHH TOAMEHTLMLERHYET,

7.3.10 B Y —<Ib - Xy RfFERv -

OPAX990 7 73V i%, Y —~ /L3y 272 WSON-8 (DSG) X° WQFN-16 (RTE) 72 D/ /4r— /ﬂitn‘aé
nET, /\/7~/WT H A TEEMEI L XY RBFEHALT, 20O —< /L XyRICERVfHTS I ET, 207D,
HY—< /L Ry R EDO R =DM T 2856, —</L /X RIX V- (28 550, 7m~5‘w/7“@iﬁi a“é
MEIRHNET, V- LSO BN —~ L Xy REROHT D2 EITFF ST, ZNElToT2 58T A ADPERE
PRAFSIVER A

73. 11 vy NV

OPAX990S 7 A RIZIE, AT v T T 48 —T VLU THRIHE BT DAL L /A +F— k IBATTH 1 DU EDvYy
RZT7L L (SHDN) AMEH SN TWET, ZOF—F T, X7 7 OMEEERITEF K 20uA T3, SHDN &>
X7 7747 High 72D, SHDN B> ~D A3 #h7eny 7 High DL vy b4 ?‘/-:E%F‘ﬁw*%f/w:fm

F9, ZOT 1L, SHDN B ~D AN BHE 72T v 7 Low DEEAF—T IR0 ET,

SHDN E %, AT 7 DADERL — NV E2 UL L COVET, vy MU URSBED AL w2l RIEK 800mV (FE H#E
) C, BREEIISCUTELLEE Ay AL—RRAL T TR R T 5720 | Ay TF L7« ALy a/LRIZiE
ATV APREFENTNET, i /2 s vy MUV EIELZ R T 57295 . SHDN B ANIA 2henyy 755 CHREI§ 224
ERHVET, AT v7 Low £, V- & V- + 0.2V OMOEBELL CERINET, AR72rYy2 High 14, V- +
1.1V & V- + 20V @F'EFJ@E’?J—&LT FINFET, VXM T BV DRI T VA T AR E FTERY, %E@Jé
TV RNWE L OEBFEIIAREICADERL — VAR T SNET, LIRS T, T T oA R — 7»@“5
SHDN B> %27 a—7 4> 7 OFEFIT D0, Ah7euy 7 Low (IZBREILE T, 7o 7% T +2—7 L9512 SHDN
v E AR eaY v High IZBREN 2080350 £9, SHDN BV CHRINL R KEILIL, V- + 20V F720 1 v+ DL
HEIMENTTTT, V-+ 20V F20E V+ OELOMEW G EEB DL, TSAABEELET,

SHDN E NI @A E—Z 2 AD CMOS AJJTT, Vo T IVBINT a7 b AT T 8y = OF % /UL
LCHIEISHIL, 7T R AT U7 e lr = OF % FUFAT THIEISIE T, Sy T UBREI O T 7V r—a Tl

ZOMREEE T 2 LIk OB ER A2 KIFICIE TS, Ny T VBB 2 IR 352N T&EEd, vy o
NEDFEUE) 72 A F— T VIERNE 1Mus, T 42— 7 VIERIE 2.5us T, T4 —7 LREEDLE | HITmE A —
HUZRRETT, ZOT —F T 7 F %280, OPAX990S 773V 7 —MIET U7~V TF L oH | Fleldruro~7
NF AT T ELTEIETEET, Uy M U (topr) X B GAITRIEL . ARTIRPIAEIN T 58L&
T REED U Xy M URNIZ U vy " D (T 47— T V) BREFIZFAT T D113, FRESLE 10kQ Afif 4 T ]
IR (VS 1 2) I8t T DLE DBV E T, OPAX990S Z A fiiZa L TR T DL, fERANZS — A7 IS RIR I3 N
LET,

32 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: OPA990 OPA2990 OFPA4990


https://www.ti.com/product/ja-jp/opa990?qgpn=opa990
https://www.ti.com/product/ja-jp/opa2990?qgpn=opa2990
https://www.ti.com/product/ja-jp/opa4990?qgpn=opa4990
https://www.tij.co.jp/jp/lit/pdf/JAJSGX0
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSGX0I&partnum=OPA990
https://www.ti.com/product/ja-jp/opa990?qgpn=opa990
https://www.ti.com/product/ja-jp/opa2990?qgpn=opa2990
https://www.ti.com/product/ja-jp/opa4990?qgpn=opa4990

13 TEXAS
INSTRUMENTS OPA990, OPA2990, OPA4990
www.tij.co.jp JAJSGXO0I — FEBRUARY 2019 — REVISED AUGUST 2021

7.4 TNA ZADWEET— R

OPAX990 |ZIT Hi e — R 2350 | FEIFFEIE 2.7V (21.35V) % LEALEI{EL £4°. OPAX990 ok K EIFAET
1% 40V (£20V) T,

OPAX990S T NARITIZS vy " T BB AT T RHE BT —RICRETHOEH TxET, 3

A
IZOWTIL, vy MO B a5 R TIEEN,

=111
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11.3 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.
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11.5 T

TINA-TI™ is a trademark of Texas Instruments, Inc and DesignSoft, Inc.
TINA™ and DesignSoft™ are trademarks of DesignSoft, Inc.
TI E2E™ is a trademark of Texas Instruments.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
TRTOBEIEL, ZNENOFEEIRBLET,
11.6 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 39

Product Folder Links: OPA990 OPA2990 OFPA4990


http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
https://www.ti.com/jp/lit/pdf/SBOT040
https://www.ti.com/jp/lit/pdf/SBOA128
https://www.ti.com/jp/lit/pdf/slyt759
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.tij.co.jp
https://www.ti.com/product/ja-jp/opa990?qgpn=opa990
https://www.ti.com/product/ja-jp/opa2990?qgpn=opa2990
https://www.ti.com/product/ja-jp/opa4990?qgpn=opa4990
https://www.tij.co.jp/jp/lit/pdf/JAJSGX0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSGX0I&partnum=OPA990
https://www.ti.com/product/ja-jp/opa990?qgpn=opa990
https://www.ti.com/product/ja-jp/opa2990?qgpn=opa2990
https://www.ti.com/product/ja-jp/opa4990?qgpn=opa4990

13 TEXAS
OPA990, OPA2990, OPA4990 INSTRUMENTS

JAJSGXO0I — FEBRUARY 2019 — REVISED AUGUST 2021 www.tij.co.jp

11.7 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

12 Ah=h)b, Rybs—2, BLUEXER
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AWK L THREESN T BRI OT —2 T, 20T —X I TP EREFREINLIZLENHY, FFa A MRSETESND 56
LHVFET, KT —HL —b DT T VFIREE SN TODE AL, BE AR ORI 22 B IZE0,
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24-Apr-2026

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
OPA2990IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O90F
OPA2990IDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O90F
OPA2990IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2H9T
OPA2990IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2H9T
OPA2990IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2990
OPA2990IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2990
OPA2990IDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP2990
OPA2990IDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 0OP2990
OPA2990IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 029G
OPA2990IDSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 029G
OPA2990IDSGRG4 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 029G
OPA2990IDSGRG4.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 029G
OPA2990IPWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02990P
OPA2990IPWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02990P
OPA2990IPWRG4 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02990P
OPA2990IPWRG4.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02990P
OPA2990SIDGSR Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 OP29
OPA2990SIDGSR.A Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 OP29
OPA2990SIRUGR Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 HOF
OPA2990SIRUGR.A Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 HIF
OPA2990TIDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O90F
OPA2990TIDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O90F
OPA4990IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4990D
OPA4990IDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4990D
OPA4990IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 OPA49PW
OPA4990IPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 OPA49PW
OPA4990IRTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 O49RT
OPA4990IRTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 O49RT
OPA4990IRTERG4 Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O49RT
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ®) Ball material Peak reflow ®)
@ ®)
OPA4990IRTERG4.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 O49RT
OPA4990IRUCR Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 FMF
OPA4990IRUCR.A Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 FMF
OPA4990SIRTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04990S
OPA4990SIRTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04990S
OPA990IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 o990V
OPA990IDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 o900V
OPA990IDBVRG4 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 o900V
OPA990IDBVRG4.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 o900V
OPA990IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1FL
OPA990IDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1FL
OPA990SIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 090S
OPA990SIDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 090S
OPA990SIDBVRG4 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 090S
OPA990SIDBVRG4.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 090S

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

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

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

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

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

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.
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Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and 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 OPA4990 :

o Automotive : OPA4990-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|
IR T
& © o|( Bo 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 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
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)
OPA2990IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
OPA2990IDGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2990IDR SoOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
OPA2990IDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2990IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
OPA2990IDSGRG4 WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
OPA2990IPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
OPA2990IPWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
OPA2990SIDGSR VSSOP DGS 10 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
OPA2990SIRUGR X2QFN RUG 10 3000 178.0 8.4 175 | 225 | 056 | 4.0 8.0 Q1
OPA2990TIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q2
THIN
OPA4990IDR SoIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
OPA4990IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4990IRTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA4990IRTERG4 WQFN RTE 16 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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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)

OPA4990IRUCR QFN RUC 14 3000 180.0 9.5 216 | 2.16 0.5 4.0 8.0 Q2
OPA4990SIRTER WQFN RTE 16 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
OPA990IDBVR SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA990IDBVRG4 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA990IDCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA990SIDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA990SIDBVRG4 SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3

Pack Materials-Page 2



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 1-Nov-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2990IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
OPA2990IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

OPA2990IDR SOIC D 8 2500 353.0 353.0 32.0
OPA2990IDRG4 SOIC D 8 2500 353.0 353.0 32.0
OPA2990IDSGR WSON DSG 8 3000 210.0 185.0 35.0

OPA2990IDSGRG4 WSON DSG 8 3000 210.0 185.0 35.0
OPA2990IPWR TSSOP PW 8 2000 353.0 353.0 32.0
OPA2990IPWRG4 TSSOP PW 8 2000 353.0 353.0 32.0
OPA2990SIDGSR VSSOP DGS 10 2500 366.0 364.0 50.0
OPA2990SIRUGR X2QFN RUG 10 3000 205.0 200.0 33.0
OPA2990TIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0

OPA4990IDR SOIC D 14 2500 353.0 353.0 32.0
OPA4990IPWR TSSOP PW 14 2000 353.0 353.0 32.0
OPA4990IRTER WQFN RTE 16 3000 367.0 367.0 35.0

OPA4990IRTERG4 WQFN RTE 16 3000 367.0 367.0 35.0
OPA4990IRUCR QFN RUC 14 3000 205.0 200.0 30.0
OPA4990SIRTER WQFN RTE 16 3000 367.0 367.0 35.0
OPA990IDBVR SOT-23 DBV 5 3000 208.0 191.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

OPA990IDBVRG4 SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA990IDCKR SC70 DCK 5 3000 190.0 190.0 30.0
OPA990SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
OPA990SIDBVRG4 SOT-23 DBV 6 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. 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 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

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

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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
RUG 10 X2QFN - 0.4 mm max height

1.5x 2, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4231768/A
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PACKAGE OUTLINE
RUGO0O010A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—_|

2.05
1.95

0.40
0.34
0.05 J
0.00 1, 035
0.25
gﬁég@ " ﬂ (0.127) TYP
5|
I
4 I
. § IR 6
| .03
ax g5
|  [010CTAlE] D
\
SYMM
1 _ N ____ 1S
T+ ]
\ | 025
6X ‘ 4X0.15
‘ [} & 0.1@ [c|AlB
[ 9 ,, 045
1 ! 0.35
4 i
: 10
PIN1I 0.4
(45°X 0.1) 8X 03

4231745/A 11/2025

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.
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EXAMPLE BOARD LAYOUT
RUGO0O010A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.3)

10 SEE SOLDER MASK
sx (0.55) ‘ / DETAIL
4X (0.25) — W
‘ | -
) O
|
4X (0.2) L i

Lo

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 35X

0.05 MIN
0.05 MAX a]
ALL AROUND r ALL AROUND
METAL UNDER

METAL EDGE 1 ; SOLDER MASK
I
! |
! |

EXPOSED METAL T __SOLDER MASK EXPOSED— | || ~———SOLDER MASK
OPENING METAL (., OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4231745/A 11/2025

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN

RUGO0O010A X2QFN - 0.4 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
2X (0.3)
SYMM
¢
10
8X (0.55) w
4X (0.25) — r \
‘ | T :
I 9
[ |
4X (0.2) 1 i | i
|
)
| ! SYMM
6X(05) 77%7777\+ ————— {—-— (1.8)
. L - ‘ |
-3 @
(R0.05) TYP | !

\
|
‘ 6
- |- 1
2X(06) |
|

(1.35)

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 35X

4231745/A 11/2025

NOTES: (continued)

4. 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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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W N

. 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, variation BA.
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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.

Texas
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EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

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

4221984/A 05/2015

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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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side

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

i
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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/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. 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/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
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. 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-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

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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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

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

4222047/E 07/2024

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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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.
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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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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

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

4214840/G 08/2024

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/G 08/2024

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
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/G 08/2024

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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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] |
[oms | N\ |
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
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

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

4220202/B 12/2023

NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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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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GENERIC PACKAGE VIEW
RUC 14 X2QFN - 0.4 mm max height

2x 2,0.4 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4229871/A
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www.ti.com



PACKAGE OUTLINE
RUCO014A X2QFN - 0.4 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

I T

PIN 1 INDEX AREA —

[l \N]
O

0.4 MAX —

»‘ (0.15) TYP

SYMM
—¢

4

12

0.25
14X 515

|

|

|
PIN 11D SYl\/IM

0.5
(45°X0.1) ¢ 14X o3 & 0.1M|C|A|B
0.05s(M) | C

4220584/A 05/2019

NOTES:

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

2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

RUCO014A X2QFN - 0.4 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

1% 02) 14X (0.6 ‘
1T .
= (I T

(R0.05) —~

! 2X (0.4)
l‘ (1.8)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 23X

0.05 MAX 0.05 MIN

ALL AROUND "‘ r ALL AROUND j r SOLDER MASK
| / METAL == OPENING
| |
| |

| |
N
OPENING SOLDER MASK

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4220584/A 05/2019

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).

i3 Texas
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www.ti.com/lit/slua271
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EXAMPLE STENCIL DESIGN

RUCO014A X2QFN - 0.4 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

14% (0.2 14X (0.6) |
10T % o
=== 05

8X (0.4) SYMM

¢ —f—1— 77747777 (1.6) (1.8)

(R0.05) !

2X (0.4)

(1.8)

SOLDER PASTE EXAMPLE
BASED ON 0.100mm THICK STENCIL
SCALE: 23X

4220584/A 05/2019

NOTES: (continued)

4. 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
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. 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.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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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/K 08/2024

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/K 08/2024

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
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.
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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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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4225944/A
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

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
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

e e -—t—- ¢ @9
_ (0.58)
=1 (1) e
12X (0.5) [ /O | ' _
s | (1
%L 1 —
| |
e ‘ G B LB
VIA | _ J_ — -
L) | ‘
5 ! '8 |
(RO.05) 0.58) TYP 4——4
ALL PAD CORNERS | (058) ‘
o pg—
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pgin SOLDER MASK
METAL | fOPENING
| I
| |
EXPOSED— ||
EXPOSED T __SOLDER MASK METAL | /NMETAL UNDER
OPENING N SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

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
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

METAL/ ‘
ALL AROUND ‘ _ «.7 ] e I 1
| |
|

(R0.05) TYP

|
L \
'd T A
- ‘ - 12
() ‘ ()
16X (0.24) | - ‘
@ /1\17 @ SYMM
- (\}%———4*—— —-—¢ @9
f - I
12X (0.5) | Y ‘ Y !
| ‘.
% ) s
|

L

|
- (2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4219117/B 04/2022

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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