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S Vpp =5V ' oL THD+N<=5%
g 5 o RL = 600 Q
o Ta = 25°C
;: 0 >o 0 A ﬂ
10 100 1k 10k 100k 10K 100K ™ 10M
f - Frequency - Hz f - Frequency - Hz
B 13, SERC R U SR MR R B 14, i a5 A 1] 26 B
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> PICTTI O T T T
! AL Vpp=5Vand 12V
S 10 Vpp=12 V —ZO-AV=1
g RL = 10 kQ
>° -40 | V|(pp) =2V
5 3 For All Channels
g- 0 -60
o \ s
£ ¢ L -80
e =
2 Vbp =5 @ -100
T 4 5 m /¥
3 -120 XA o
I 5| THD+N<5% N L LU
& RL= 10 kQ N\ ~140
] Ta=25°C N
> 0 -160
10k 100k 1M 10M 10 100 1k 10k 100k
f - Frequency - Hz f - Frequency - Hz
B 15. U [a) % H L S AR AT (00 2R K 16. IR EMERIIK R
80 0 80 0
o 70 N m 70 —SU; Nu
° N °
1 . 1 :
c 60 Gain -45 c 60 Gain -45
‘® ‘®
O 50 0 O 50 ¥
(] (]
Ph Phase .
g 40 J | ase W o0 . g N | 90 9
o 1 Q) o
2 30 N @ 2 30 N @
€ N F] € N £
£ 20 -135 £ £ 20 -135
£ &
[=) 10 [=] 10
1 N \ 1 ' \
a ol Vop=+25Vv L1l -180 [=) ol Vop=+6V -180
<> R =10 kQ <> R. = 10 kQ
-10f— CL=0pF H -10f~ CL=0pF -
Ta=25°C Ta =25°C
-20 =225 -20 =225
1k 10k 100k ™M 10M 100M 1k 10k 100k 1M 10M 100M
f - Frequency - Hz f - Frequency - Hz
B 17. Z 45y B RIG a FIAEAL Bl 18. Z 43 W 3 2 FIAR AL
L ESEIESA L ESEIPSA
40° 45° | | |
35° L 40° ‘ﬁ_ Rnun = 0 Q 1——
\
30° 35° ’ | :
N
% ° §> 30° T Rnui =50 Q — N
g 25 N g Rpun = 100 Q
R 25°
g 20° 0 2
T g5 £ % Rnul = 20 ©
1 1
£ £ 15°
= 100 |- -
10 Vpp=5V 10° |+ Vop =12V
o RL=10ke RL=10kQ
5°I" Ta=25C 5° 1 Tp=25°C
0° 0°
10 100 10 100
CL - Load Capacitance - pF CL - Load Capacitance - pF
B 19. ML E S FEBEARIRR P 20. ML E S FERA R R FR
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-55 -35 -15 5 25 45 65 85 105 125
Ta - Free-Air Temperature - °C

K 25. EiEE S BARERIRERIEIK R

‘ I R I0 Q
null =
3.5 =~ |
3 Rnull = 100 O 1000
@ I ||
T x- \ V] ® |
[}
£ 25 N :: N klf—
2 \ =) N~
2 2 ™S s N
_ N = 25— Ry =50Q =
£ Rpuii =50 Q NS c \
& 15 ™N N s 2 N,
. N o Rnul =202 N
o AN o 15
" Vop=5V Vpp = 12V
) R =200 1
RL=10kQ null RL =10 kQ
0.5 Ta =25°C 0.5 Ta=25C
0 0
10 100 10 100
CL - Load Capacitance - pF C_ - Load Capacitance - pF
B 21. mE S HERBEARTKR Bl 22, MEMES I BEARKLR
g LT 22 KL =600 0 and 10 ko
CL=11pF L= an
= o9l L=re 21 |- ¢ =50 pF
Ta=25°C Ay =
5 98 A 20 1
3 0
T =3 LIS
o 97 = 19 Slew Rate -
o R = 10 kQ N >
£ 96 — o 18
2 "’” s
2 95 == e 17
c /, 3
o 94 o~ 5 16
£ 9.3 I e Slew Rate +
T .
o // &
[}
% 9.2 14
m 91 13
O
9.0 12
4 5 6 7 8 9 10 11 12 13 14 15 16 4 5 6 7 8 9 10 11 12 13 14 15 16
Vpp - Supply Voltage -V Vpp - Supply Voltage -V
&) 23. 25 SRR LU R R A5 Bl 24, HiBA 5 IR LR R R 5
25 B W E— — 25
VDD =5V
R.= 600 Q and 10 kQ [~ Slew Rate
_~  C_L=50pF \\ ew Rate
20 Slew Rate Ay =1 ] 20
1 2 T
S s
s 15 s 15
b Slew Rate + b Slew Rate +
o o
H H
w 10 & 10
1 1
"4 "4
7] 7] Vpp = 12V
5 5 |- R(= 600 Q and 10 kQ
CL = 50 pF
AV =1
0 o A I

-55 -35 -15 5 25 45 65 85 105 125

T - Free-Air Temperature - °C

K 26. 1B S BARE R RIEIR R
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1 0.1 T
R “\I/DD=”5IVI : II: ® xDD: 1-28;/V EEE
;’ Vo(pp) =2V H ;: RO(EF:])O_I(Q TAT
2 RL=10kQ i 2 L
z z — Ay = =
¥ Ay = 100 ¥ AvT o0 A
c 01 = c
2 S
< <
8 8
2 2 0.01
[=) a
L [ Ay=10 L2 [ Ay =10 i
5 5 !
g 0.01 £
& &
T I Ay =1 L
= — Ay =1 = -
© ©
0.001 0.001
100 1k 10k 100k 100 1k 10k 100k
f - Frequency - Hz f - Frequency - Hz
27. BAEIERIL + WA SR % 2 ] 28. BEBRH + RS
\a O Vg =5V . O Voo =12V
q Ay=1 RL =250 Q q Ay =1
3 f=1kHz | / o f=1kHz
2 1 0 1
2 2
z z RL =250 Q
s s
-g 0.1 -g 0.1
a § RL =600Q ] a RL=6000Q ]
£ 001 £ 0.01
c N c
o o
E ~ £ |
Z 0001 RL=10k £ 0001 -
30 3 RL = 10 kQ
© °
0.0001 0.0001
025 0.75 1.25 1.75 225 275 3.25 375 0.5 2.5 4.5 6.5 8.5 10.5
Vo(pp) = Peak-to-Peak Output Voltage - V Vo(pp) — Peak-to-Peak Output Voltage - V
[l 29. B AE + & 30. BIEPEAE +
UEg [ H L UEg [ H L
: V) (1 VIDiv) ] : Vi (5 VIDiv) ]
> - T b S - b
[} s + B 1 L ]
o 3 T = & - ]
2 I . ¥ ] g I Vo (2 VIDiv) :
s | N z A ' :
5 FrHHHE: Vo (500 mV/DIv) B i 5 ARRRA RRRRRRNRREEAY P
g - E g - \ E
5 3 ] 5 F h k
(] — o -
1 - Vpp=5V ] | - 4 pp=12V ]
o u R =600 Q ] o [ / RL =600 Q ]
> 3 and 10 kQ E > 2 / and 10 ko [\ ]
s CL=8pF ] [ CL=8pF \ ]
: Ta= 25;0 E = lTA :¢25°(f U
0 02040608 1 121416 18 2 0 02040608 1 121416 18 2
t-Time - pus t-Time-pus
Bl 31. K55 BRI 2% Bk v B2 Bl 32. K55 BRI 2% Bk v B2
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[ Al F J I 1
] V,(100mV/Div) : V| (2 Vidiv) 1
> | > [ I ]
1 1 n 4 3
[ [ N I ]
= ] 3 Vop =5 ’ i
; ; - + RL=600Q h
£ Vo(50mV/Div) g | \ and 10 kQ ]
v BER Tl o 25 '
1 1 L Ta = 25°C ]
o A/\/~ o \ ATT ]
> Vop=5Vand 12V v > F I ]
R_ = 600Q and 10 kO g 1 1
C_L=8pF - |V . J ]
|TA|=25|C L L L :.... ol ..\./.OI.(?.(.)}I').W.I/.I?.IY.... I ....:
0 010203 04 050607 08 0.90.10 0 02040608 1 121416 18 2
t-Time - us t-Time - pus
B 33. /IMS 5 R 25 kv B2 Bl 34. K55 BRI 2% Bk v B2
i Vi (5 Vidi) ] i | (100 mV/div ]
TOF + : TOF ] :
g s I 1 g s Vpp =5V and 12V ]
2 NP — I R =600 0 and 10 k2 .
> i oD 1 = i CL=8pF A 1
‘é_ SETREIRETN TS WA R =600 Q R AL ‘é_ ARETE IR T\ = 25°C T
5 \ 0w ] 5 | s / ]
¢ i \ CL=8pF 1 ¢ i I 1
o \TA =25°C / ] N \ i I ]
[ I ] [ ¥ ]
: \ i / ] : \'rvo (50 mV/Div ]
; Vo (2 VIDi ] ; I ]
wIT T ........1‘.9. ....I.I.V.).I........' b b b b b o
0 02040608 1 121416 18 2 0 01 0203 04 05 06 0708 09 1
t-Time -ps t-Time -ps
B 35. X155 SOoAE Rk v ma B2 B 36. /M55 KoM Rk e B

Rnull

11"

K 37. HJEIREE S
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8 E4H iH
8.1 M=

TLCO08x-Q1 BiICMOS JEUA &% AT Ay 2 MOXUHL I 52 31 5 e JAE 22 53¢ [ IS 75 22 58 i S AN ELIALPE RE ) BIFET AT S it
— &Gt TAEEREANRE TEREEE N (-40°C £ 125°C) , {E 4.5V £ 16V FiE & FATHR AL H Ak
B, BIMOS & & & Al 114 TALAEE B . BIMOS JBUR#R4& 1 AR H milim AR = CMOS |ij i 4R 5)
XU 2, DRI 72 7 T 40 T S B P B e o SCIRPEABALEE LOMHzZ 7 58RI 8.5 nVINHZ HIFEME

8.2 IhREHEI

Operational Amplifier

8.3 Frtt Hid

TLCO8x-Q1 %% A 10MHz 555l 8.5nV/\Hz HEM: R, WIEBAMKAE T/ERETEEPN (-40°C £ 125°C) ,
7F 4.5V & 16V #iE FE Ptk fg. BIMOS & SRS, K4 TOFIEE M.

8.4 &rIhresis

TLCO8x-Q1 AF st o fE L RIS Il L o %85 AF T AR S N A A DI L B B Y OO YR A f B AT o i8R IR AE FL Y
e A R T SEEL AT R e

8.5 YmfE

8.5.1 FEMIMETI(ZE

FRALARG TR I AE BB 8 ) Microsim Parts™3k43, iX/&— 3K Microsim PSpice ™ — el A AR 8 A= B 1
Boyle F&faitsiil AP 38 Hf )T HL @I R T = 25°C B TLCO8X-Q1 $7Y H S AN TAEHF M= . fili f X 4
HE, AELUR KRESH 0 HIE R 20% FE (FERZHELT) -

o BONIEHH HEARIE

o BONFHH HEARIE

o JEEXR

o FRASIThERFE

o BN E IR

o JERRHIERCR

o AAIEASHTIR

o JLAHMGILL

o LI

o H%mH HRH

o ZCUAH HIBH

o KA H LA PR

(1) G.R.Boyle. B. M. Cohn. D. O. Pederson 1 J. E. Solomon, %k H#is 5 k#1924,  (IEEE B HBAE) , SC-
9, 353 (1974 %) .
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® DLN

RP
2
IN- —®
IN+ —®
1
A 60
VAD 54 OF
GND —¢—+ Y —o—Ppie
4 AN
VE

*DEVICE=TLC08X_5YOPAMP, PJF, INT

* TLCO8X_5V - 5V operational amplifier "macromodel” subcif

cuit

* created using Parts release 8.0 on 12/16/99 at 14:03
* Parts is a MicroSim product.

*

* connections: non-inverting input

*

0 ¥ % % %

*

cl
c2
css
dc
de
dip
din
dp
egnd
fb

11

inverting input
positive power supply
negative power supply
| output

ubckt TLCO8X_5V 12345

12 4.6015E-12

7 8.0000E-12

99 986.29E-15

53 dy

5 dy

91 dx

90 dx

3 dx

0 poly(2)(3,0) (4,000.5.5

99 poly(5) vb vc ve vip vin 0 13.984E6 —-1E3 1E3
14E6 -14E6

ve
vliim
vip
vin

.model
.model
.model
.model
.ends

JENZe)
N—=O

\l&gm@—\m\lmbbm

oo
=

dx
dy
x1
X2

99

53 dc
4 dc
8 dc
0 dc
92 dc

ouT

12 402.12E-6
99 1.5735E-6
1.212E-6
130.40E-6
1K

x1

X2

100.00E3
2.4868E3
2.4868E3

2.8249E3
8.5337E6
1.6537
.84373

0

117.60
117.60

D(Is=800.00E-18)

D(Is=800.00E-18 Rs=1m Cjo=10p)
PJF(I1s=80.000E-15 Beta=1.2401E-3 Vto=-1)
PJF(Is=80.000E-15 Beta=1.2401E-3 Vto=-1)

& 38. Boyle # it AL+ Hi itk

16
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9 NHIAISEEL

LA RIS (Y (58 AR T T ALK EE R, TIAEGRHAERPER e 8% . T1 9%
F AR ST E AR S IE R TN . B NS E I I BT SE B, AR A R SETIRE .

9.1 MHMEER

TLCO8x-Q1 #sft HA T i RTulH. 29 60mA 1%t R IRan . (RFI AR R . 10MHz [ 5y B AL 3 25 7y
FEA 16VIUS [ iR R . X8 Rtk A Z 28RS & T IO s e HUE B R 5

9.2 #A N

9.2.1 TLCO8x-QL i HJF $L7 R F

AL R B BOMCIRME AR A B = MG 5o B R R R AR A T F f . R HICUEIERT
P, MBCKESRRE, BRBKEERZERLIET 2xax FxV, K F2EAESHE, VE2HHE Sk
fE. TLCO8x-Q1 HcfR# Iy 16V/uS I, REMSIEAKREITEIL T HR4E 2V (AN IMHZ B 5 5. 155 0
45 B F WorlE 39 45 R BT 4L .

9K
AN
Voo
) 0.1 uF
I K =
Y RN
K * Vour
Viy — A ——
IN +/ %509
GND

& 39. TLCO8x-Q1 HiL7l R

9.2.1.1 #ItER

AT BIEH LN S5

[FFHACE, 43574 10dB 5% 20dB

HJRRIKHEE: 4.5V

R E g 16V

i HH A A L 0 e T HE HELF VoL

i H AR g e R AR T8 H T Viou
A7 FE . 10MHZ

o R ALK T 60mA

£ 1IMHz B, KT —3dB & KNG SR T IMHz
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WA R (T R)

9.2.1.2 FEHMEIRFE

9.2.1.2.1 IBhFEMEME

2 DU A AORC B BORER N, B T o ) B B2 PR AR AR LA B, AT S B R IR Bk . BT
PL, %R T

10pF (AL, T UK — MBS (Ryow) SO im R G, W] 40 s, 20Q MR ARE N & T
N2 QA

R

Re

Input A RnuLL
+ P—J\/\/\/T Output
I CLoaD

B 40. IRENAME R

9.2.1.2.2 KifAHE

R IR (Voo) AR KR (Vio) AN E BT (1) S LU NG SR AT, AEA A 41 Fh g JR 2 1A
A2y ATk S R L

Rp

- O
Rs 3

= g+

Voo =Vio| 1+ Re tlg, Rg| 1+ Re thg- Re
Re Re

A1, AR R IR AR Y

9.2.1.2.3 Ei# CMOS # AR

TLCO8X-Q1 J2 R KM 5 CMOS i NIz BHHCRA: R4, HA N RLN 20pF. [0t A% o 48 FH 1A f] B 2%
AL R B IGn T — s, MY TN A TR AR AL B A S Bt B 2L A . BN, 383508 —10, JRAEFEN
1kQ, JIFHEEN 10kQ, NITEKZ) 8MHz BN T — NI A . 5RURBCR#$ A LE, X — s+ CMOS ik
WEE, FAMANEEEKR.

XTI R CMOS UK SS, 7 R A a BT, BRI N 58 i H BRI o T SR G 25y e i o 4R

M, FA 10MHz 47 % ) TLCO8x-Q1 &Mk HuAk sl i HILE Y 25 KZ0°h 5dB HARFL B E A T .

FE/INVHER A 25 7 A5 FF K s ot rL LB SEE W s O B B Ko F T S o LRI i, 86 25 WA AE AT R I 48 i, 180° AR
P SR AR TR, Yl T AL AR .

X TLCO8x-Q1, HEFF iR KR BB A% 9 5kQ; AT A SE P, (EZ Ok — MBS 5 R BB AR IRk, DA
R Fa N A R A R
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#AR RN (BT R)

HA 1V Brikm B pg TLCO8x-Q1 177E 80% it v, 4fic & N AN A LZ i as i) HARTZR A 3.5MHz, HH —1>
10kQ ) S i e P AS o JERE 3N — N5 s 4ot H BEL 2% R B ) 10pF 7588, K id vh BRI T 40% FEIHEE T BARSIR, M
MRIEN> 7@ a GES MK 42) « SCHTERI, %% 7 10pF HA%E.

H1 T TLCO8x-Q1 HA i ikt AKZh DI fig, PRl i 07 8 v 500 A el B A2 AN K

>
T 2 4
VIN 2 10 pF
1 =
S |_
=]
With 0 8
S \ Cr=10pF T: 10 kQ
115 -1 U
) >
£ p >
>0 1 ~7
- I \/ \\4 IN + L
£ 05 v Vpp =45V —
3 I Ao 600 O 22 oF
] Vour R = 10 kQ 50 O
S 0 RL=600Q [
CL=22pF
-0.5 | | | - -
0 0204 0608 1 12 14 16 =
t-Time - us
42. 1V Bk
9.21.2.4 —EE

EMCEIR PSS I, R TR BRI MR HEN RIS 5 10 98 . SR A BR ] 1 85 BT B0 75 V25 R AR UK 2 B4 TR AH
by LR > RC IR GEZS K 43) .

f L
- —3d8 ~ 51R1CT

Vo (4, Re)_1
V, | Rg \1+sRIC

43, K S RIE IR 2

IR TFEE 2N, WFHEZ AR . AT Sallen-Key JE3 38 58 UL TAE . N T HRAFEARER, K
AR T8 ML DB A IR AT T A\ B o AN HLTRUER W] e 3 BUBCRAS UL .
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#AR RN (BT R)

| R1=R2=R
[ c1=Cc2=C
Q = Peaking Factor

Vi —\A—¢ > (Butterworth Q = 0.707)
I
b _ 1
Rl W} f3d8 = 2 RC
Re 4
Re % (<)

44, —HRKiE Sallen-Key JEi% 2%
9.2.1.3 M HIHhE

L T T T T T T L T R B TR

W25 Vout / Vin = 1.471V / 0.2V = 7.335

125 (db) = 20 Log (7.335) = 17.33dB
, HAEMLT 10dB KN 2.7dB

45. 1MHz A5 5 I S RN
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A R (BT R)

9.2.2 XWHLJFHLAY R F

XHL Y N FH (38 25 4 10, #5584 AMHzZ.

9K
A
VDD
0.1 pF
IK
A h

VOUT

50 Q

_VDD

K 46. XU IR MY R A SR BRI

9.2.2.1 WIitER

AT RBIEH LN S 4

o [AIAHACE, 34754 10dB B¢ 20dB

o WHJNARMCH E: £2.25V

o XWHEKREHE: 8V

o AR ARG L S v T A HSE VoL

o SRR R A R R T HF Von

o AAIMMRIHTHE: 10MHz

o 1E 1IMHz i, KT 3dB M KNG S 4% N 1IMHZ
o HH B HRET 60mA

9.2.2.2 YR IIRFE
FEARRI T, ESIITLCO8X-QL & {1 i 7R i i v i HE 405 110
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A N (#TR)
9.2.2.3 Mk

47. 1MHz ¥ N5 5 B B X HL I8 v

10 HJFEEIL

TLCO8x-Q1 iz B MUK ERIE M T 4.5V & 16V I HJE (5 -40°C £ 125°C BANEETEE AW EE)  FRT It
JOHI, 2RFTTERELIEAT, (HMEREARTEE. K or K 2 B T R S IRIBRUT, DAY /IN DA i i s F itk vy B 0 HL R o
MAIERIIEERS , FRFSHMERSMENELZHAEE, SR A REIEH.

11 #iJ5

11.1 fJEEE
AT IEF TLCO8X-Q1 HIm M fE/AK -, NLIBAE LR A ENRI B AR (PCB) Wit Hi15. TS M T —438 A v .

PGP TSR B R BR AR A Bt IR Y A AR U R Rt . (B, AETBOR ARSI A
DXk, AR BB T T DU B MU TR R A

EHRHEEEAE AT B A 6.8uF A SRS > 0.1uF MR AES IRk, RN DL, thiF
AU TR A 2 (M3 AR AR 4, (HARRNBORER I Ll 1 E RG24 0.1pF B i ds. o3
Ab, 0.1pF FUA &3NS A] BERENT AU 1o B BCRRBG IO, TR A o () LR S i i A SR
o BETE A B3Ry SRAS % L 5 1 AP S LA % 2 T B B/ T 0.1 9

o ] DU AR R, AEANE VU o 370 S| BRSNS 2 PR S BORR E M R A e R i I 2R e
PSR PCB b Sl i it 7y 1.

MRS Z R E A HE R MU, RVATSCIUR A PR O TSR, HEAR R N AT
RER %, AT RS g/ b A R 2R A o ARG Sl SRBOR 2 B SR A A\ o "B R FE R AT ERE . IX
A BT B R PR IR/ N TR 4 N S FR) 2% P2 o

REWERIIRAMN BT 2RER, TS0 s P RERON & f B A R R oA . B e, d TR R A 1
51 2 BRUBIRAR, PRI KD 12 SR IR R R R L0, FRTUG e 2H 1 1) /N RO 1 AR T PR 2
A R B, HETT e /MR BRCRURRAT B RAE T 51 2R, T B BUR W R 5 2 K.
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fifHTar (BT 0)

11.1.1 @] PowerPAD™ & ity & HI
TLCO8x-Q1 K #5877 PowerPAD ZR 3%, xS B4 ] AT 51 LRAERY 2, #R A 23S E I 5| 26 4E F [iE 21

Kl 48(a) Al & 48(b)]. XA B & B BT ZHES FE Oy B R IR B AR 1§20 [ 48(c)]. I TRUARE T K
A E A, DRI A SRR B Y R S AR B A T ST O R R fE

DIE ] T
Side View (a) L] 1]
(- Pad T
(- T
J{ DIE }:\L\,
Bottom View (c)
End View (b)

NOTE A: The thermal pad is electrically isolated from all terminals in the package.

K 48. #fsaAl DGN 3240 K

i) PowerPAD $ 3¢, — IR HRAE RN W] SEIZL B M BICIVE B . 7E R THI BRI AR RS RI) , b
RS B SBAR A Job 2 SR L ) 782 8 XIS o JEE e A AP 70 0 X 38 PN PR AR AR, P 2 AR A 0 B
] B AR AR .

o
5506 T B B IR IR ) PCB b, BIAEXS T DR AR B BT tht i

UIEARHAE 5] ZBHERR Fy 84R1 PCB 2 [RI4RAL 0 75 M BCA RN U SRz . BARA R 2 & 71501y PowerPAD 344K

B, HCUTPIRAH T HERE T

WU A RGE R B AR R S R YR L . (GND SIS .

1. AT Z) 77 k% PCB Gl S I EHERE R IVERAT R o RO 52T, 10 ZX B A7 i Z) o

2. (ERUHERIX RN E 5 ML GO B9 ML (DUEK) o IXEEFLIME RN 13 % H. MR/ N LE, fRIELER
T R X e AT DLIE R 1355

3. TR A B X IR MNAHUCE T AT S A B AT EFIMOIEFL. 1X Bh TRERL TLCO8X-QL #3472k ) #4
o XEFSME LT BER THRER T T EAN 13 HHANE L. X @ LT TREE R, B SN TATE R
PR B XN, RB B A2 )8

4, B LB BT, ST TS A e 5] R F A R

5. KX se LR T TN, 5 2048 P LA 2K Bl B vk . B B T AR, IR TS A
BB LR A . X T B PSR S AL R R . SR, TEIXFRRL R, B A g
16 T AR . Bk, TLCO8X-Q1 PowerPAD Ff3 T L B IE 42 B A it~ T, 1P I E BN dE AL — i A
FERRE SUX: N

6. T PR E R s P AR 5 FL 0% 589 FL (PUB%) MBI S T R FIRAS o TSI FELAE 2 78 5
B X B ANEE 9 ANFL. IXFERT LA ik [mI A0 72 o sk SRR X i 7

7. BIEE TR IATE B B AR X SN AT IC s

8. XUk I FETERUG, RIWDK TLCO8BX-QL IC JEE AL, A5 X BTG A v 2 THI U 256 70 A I B S Bt ARk el 7
EeAF o IXFEAERAIE O I 2%

X TR E Rogar WA 1 IHE BRI HAFE.
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fifHTar (BT 0)
Py = (M]
ReJA
Where:

Pp = Maximum power dissipation of TLCO8x IC (watts)
Tmax = Absolute maximum junction temperature (150°C)
Ta = Free-ambient air temperature (°C)

ReJa = Royc + Reca
Rgyc = Thermal coefficient from junction to case
Roca = Thermal coefficient from case to ambient air (°C/W) (1)

T MEEHIULERRE] . BOES AR AERIGE S DR D . Btk N RNAEICAF N &7 A fE S
WA, W ZRONA SRR, ROV B LR g (A-B 90, KU R A AR AR e ) i A sy
Bt LRI

R DI IFEH) 51— R R R R /E PCB L2443 F. PowerPAD X Hi AR A M. HiE, UK
PHEAE T b, DS A BRI e g . 55— J51, SOIC H AR AR EAURT7E PCB L%
Fre TS BT E T ORI ZIE XA X I, A Roga 1870, BCADIRERFAR. SEARHFE R 7R (1
P AT A BN A B R o O T U R DY S SO At 2, A RIS i b PR IR FEL s PR AT R 8 15 365 1)
%o

11.2 Aif@mpl

VIN—— +
RG VOoUT

RF

(Schematic Representation)

Place components
close to device and to
each other to reduce
parasitic errors VSt

Run the input
traces as far away
from the supply
lines as possible

N/C

|
|
v+ : }ﬁ—(' ) GND
|
+IN ¢-————————- OUTPUT

Use low-ESR, ceramic
N/C .
bypass capacitor

Use low-ESR,
ceramic bypass
capacitor

[ VS—

Ground (GND) plane on another layer

Bl 49. R OHEBC B s SHBORES RS AR AT /R
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12 SFANSCRS SR

12.1 RS

12.1.1  HZRSCAY
THZ AN N AH R SR«

(TLCO81 EMI #ii#L1E1ERE) (SBOTOLL)
12.2  FHOCHERE

NRANE TR R R EREEOR SR SR SRR DR, DL R B S R PR
.

2. tHEER
it 7 A FEH 5K AR TR A KRR X
TLC082-Q1 i A i A i A i A i i A
TLC084-Q1 i A i A i A i A i i A

12.3  HRUWRCCRY BE i N

BRW SO E BN, 15 SHE T.ecom LRSS cde . ik EAREmE e, Rial & B0
SRR, FREMAEAELR, SERETT BT RS FMEIT DT il %,

12.4 #HX&EIR

THSEEAR T HXARNER. SENATHZI I IHHRBREFRE. SEATHATHEE TI HRAE ,
AEF—ERBRTINAR ; HERE TIH (EAZFK -

TI E2E™ 4 X T {9 TEIPX TP (E2E) # X, Lt XHeIE B WE TRHE TR 2R HmE, &
e2e.ticom i , WA LZBRE, 2ZMR, AREBERHSETIEM —E/BFREE,

BITEZE TSR UHEPDERREEREHEEN E2E B, RITXFIEURRRIFNERER,
12.5 Ftr
PowerPAD, E2E are trademarks of Texas Instruments.

Parts, PSpice are trademarks of MicroSim Corporation.
All other trademarks are the property of their respective owners.

12.6  FfHL S

‘ XA E QS H RN E ESD Y. e, N SLg - EaTeck E5iE T SHiEmE, PBiE MOS [ IE 52 & Hi i
hiad 1.

12.7 RigEF

SLYZ022 — TI AiEH,
XM ARTERFNH HAEREATE . 4565 F5E Lo

13 M. FHEEMAITIEGE R

CUR DU A S AL B AR T M5 2. I 85 B2 e as MF i o il . Bl in A28, A SATIEAMAE
TSR o 075 SR 2 0] B A A, 37 7 Bl e DN PR 5 AL T A
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TLCO82QDGNRQ1 Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 QX0
TLCO82QDGNRQ1.A Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 QX0
TLC082QDGNRQ1.B Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 QX0

TLCO084QPWPRQ1 Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TLCO084Q
TLCO084QPWPRQ1.A Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TLCO084Q
TLCO084QPWPRQ1.B Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TLCO084Q

@ 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 Tl 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.

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. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF TLCO082-Q1, TLC084-Q1 :
o Catalog : TLC082, TLC084

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TLC082QDGNRQ1 HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 | 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLC082QDGNRQ1 HVSSOP DGN 8 2500 346.0 346.0 29.0
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GENERIC PACKAGE VIEW
DGN 8 PowerPAD™ HVSSOP - 1.1 mm max height

3 x 3, 0.65 mm pitch SMALL OUTLINE PACKAGE

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

4225482/B
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DGNO0008D

PACKAGE OUTLINE

PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 1YP

ESToalc)—~{ -

PIN 1 INDEX AREA ! gEﬁ;\II'E\IG
) sj 6X /T\
Bt a |
|
| ! | Ll
5 L 0.38 ‘\J/
" ( 8X0.25
3.1
8] TR [ [0.130) [c|A[B]
NOTE 4
,/ \,
{' I \f 0.23
-. \ ‘ / 0.13
\ ! —
\-.\_ ) /"&SEE DETAIL A
EXPOSED THERMAL PAD
( )
4
— s
I: :l GAGE PLANE
1.89
e R
— U o
. J 0"-8’ 024 0.05
DETAIL A
i:g; TYPICAL
4225481/A 11/2019
NOTES: PowerPAD is a trademark of Texas Instruments.

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

per ASME Y14.5M.
. This drawing is subject to change without notice.

exceed 0.15 mm per side.

(G20 w N

. Reference JEDEC registration MO-187.

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

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

INSTRUMENTS
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EXAMPLE BOARD LAYOUT

DGNO0008D PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

METAL COVERED
BY SOLDER MASK

+ {Tsx ?1.4) j}

SOLDER MASK
DEFINED PAD

(R0.05) TYP

8X (0.45) 1

3
SYMM | NOTES9

T (1.89)

(1.22)

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

SOLDER MASK DETAILS

4225481/A 11/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

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

INSTRUMENTS
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EXAMPLE STENCIL DESIGN

DGNO0008D

PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.57)
BASED ON
0.125 THICK
STENCIL

SYMM
¢

+ rsxilA)ﬂ L
N

— 1T

/ (R0.05) TYP

8X (0.45) 1 [

|

(1.89)
BASED ON
0.125 THICK
STENCIL

|

SYMM

BY SOLDER MASK

S (4.4) —J

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

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

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

4225481/A 11/2019

NOTES: (continued)

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

design recommendations.

11. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
PWP 20 HTSSOP - 1.2 mm max height

6.5 x 4.4, 0.65 mm pitch SMALL OUTLINE PACKAGE

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

4224669/A
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www.ti.com



PACKAGE OUTLINE

™ .
PWP0020W PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX
AREA 18X
R ) 20
11— =t ﬁ
—1 —4
 — 1
—1 1
2X
—1 1
o6
NOTE 3
—1 1
—1 1
—1 1
10 =3
. J 11
A5 20x 0-30
8] 43 0.17 4X (0°-12°)
' [ Joa@[c[a[B]
SEE DETAIL A
s \
: \ (0.15) TYP
' 1} T T .
\ Ly
2X 0.7 MAX
NOTE 5
10— | —Fr!
2X 0.27 MAX
—] 1 NOTE 5 -
— I_I_H | —
= =
| — — GAGE PLANE - 1.2 MAX
364 L[ 21 I { a —i
294 — T X'r L
T THERMAL g 0.15
— 1  paD 0.05
—
— b — DETAIL A
— 1 TYPICAL
N — 120
2.79
2.24
4231145/A 08/2024
PowerPAD is a trademark of Texas Instruments.
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.
. Reference JEDEC registration MO-153.
. Features may differ or may not be present.

(G208~
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EXAMPLE BOARD LAYOUT

PWP0020W PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(3.4)
NOTE 9
(2.79)
,—METAL COVERED
20X (1.5) ﬁ S\&LIVIM BY SOLDER MASK
1

—

S ‘>/ | | 20
-

(6.5)
NOTE 9

20X (0.45) jF] |
wooyTve [ | ] | |

©@0.2) TYP :
S S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ / OPENING
O \
|
EXPOSED METAL | " ———EXPOSED METAL
#L 0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4231145/A 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.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
PWP0020W PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(2.79)
BASED ON
0.125 THICK

20X (1.5 METAL COVERED
(-9) STENCIL BY SOLDER MASK
& 1 I k ,,,,, A
20
aoxoan | [ 1)

(R0.05) TYP — g
(3.64)

I
I
I
I
I
I
|
I
I
I
I
I
I
:
I
[ N S — BASED ON
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

T

0.125 THICK
STENCIL

)
o
%
)

11

SEE TABLE FOR
[ ‘ DIFFERENT OPENINGS

FOR OTHER STENCIL
(5.8) THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.12 X 4.07
0.125 2.79 X 3.64 (SHOWN)
0.15 2.55 X 3.32
0.175 2.36 X 3.08

4231145/A 08/2024

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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