EUA2012A

EUTECH

2.5-W/CH Stereo Filter-less Class-D

werrerones - Aycdio Power Amplifier with Auto-Recovery

DESCRIPTION

The EUA2012A is a high efficiency, 2.5W/chan
class-D audio power amplifier. A low noise,
PWM architecture eliminates the output filter,
only two external components for operation.
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Operating from a single 5V supply, EUA2012A is dalpa
of delivering 2.5W/ channel of continuous outputveo to

a 4 load with 10% THD+N.

FEATURES

°
The EUA2012A features independent shutdown controls g
for each channel. The gain can be selected to,618,2or
24 dB utilizing the GO and G1 gain select pins.HHRSRR
and differential architecture provide increased umity to

noise and RF rectification.

The EUA2012A is available in space-saving WCSP, ®
TQFN and TSSOP packages, is an idea choice forlenobi

phones and other portable communication devic

Typical Application Circuit

4.7uF

es.

To Battery

Low EMI Emission

Output Power By TQFN Package

- 2.5W/Ch Into ©2 at 5V

1.6W/Ch Into & at 5V

- 800mWY/Ch Into 8 at 3.6V

Wide Supply Voltage: 2.5V to 5.5V

Independent Shutdown Control for Each Channel
Selectable Gain of 6,12,18 and 24 dB

High PSRR :63dB at 217Hz

Fast 34ms Startup Time

Low 5mA Quiescent Current at 3.6V Supply and
1.51A Shutdown Current

Short-Circuit Auto-Recovery and Thermal Protection
Space Saving Packages

4Ammx 4mm TQFN-20 package

2mmx 2mm WCSP-16 package

TSSOP-20 package

RoHS Compliant and 100% Lead(Pb)-Free,
Halogen-Free

APPLICATIONS

]

P 1uF

11

H

Wireless or Cellular Handsets and PDAs
Portable Audios
Notebook PC

P— 0.1uF

DAC

0.1uF |

Shutdown

Control

PV,
INL-
INL+

INR-
INR+

SDL
SDR

AV,

DD

OUTL+

OUTL-

OUTR+

OUTR-

AGND

GO

G1

PGND
L

v

Figurel.
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EUA2012A

Pin Configurations

Package Type Pin Configurations Package Type Pin Configurations
(TOP VIEW) (TOP VIEW)
INL+ INL- AGND INR- INR+ [ ) INE PVE) OUE+ OUI.-
A /A1\ /AZ\/AS\/A4\
T \ o \Z, T\
Gt 1 o) INL- 61 SDR Sor
ourL+[ 2] 14| oUTR+ /BT\ /32 \ /33 \ /34 \
TOFN-20 | oy Fo- | | wcsp-6 \ s\ o\
He INE Gi AGEJ PGiD
reno [ (i3] pono (o) (o2 (e ) (ead
N <’ ‘7 N/
OUTL-| 5 ; {11 | OUTR- INR+ AVDD  OUTR+  OUTR-
(o) (o) (o) (o0
NC SDL SDR AVDD NC N~ S~ S~ ~-
(TOP VIEW)
IN-[T | @ [20 ] AGND
INL+[2_| [19]INR-
NC [3] [ 18] INR+
G1[4 ] 7] Go
TSSOP-20 OUTL+ [5 | [16 ] OUTR+
PVDD [6 | [15] PVDD
PGND [7 | [14] PGND
OUTL- [8] [13] OUTR-
SDL [9] (2] NC
SDR [10 ] [17] AVDD
Pin Description
PIN TQFN-20 | WCSP-16 | TSSOP-20| 1/O DESCRIPTION
INR+ 16 D1 18 I Right channel positive input
INR- 17 C1 19 I Right channel negative input
INL+ 20 Al 2 | Left channel positive input
INL- 19 B1 1 I Left channel negative input
SDR 8 B3 10 | Right channel shutdown terminal (actow)
SDL 7 B4 9 | | Left channel shutdown terminal (active Jow
GO 15 c2 17 I Gain select (LSB)
Gl 1 B2 4 I Gain select (MSB)
PVDD 3,13 A2 6,15 I Power supply (Must be sameagstas AVDD)
AVDD 9 D2 11 I Analog supply (Must be same voltagePVDD)
PGND 4,12 C4 7,14 | Power ground
AGND 18 C3 20 I Analog ground
OUTR+ 14 D3 16 O | Right channel positive differehtiatput
OUTR- 11 D4 13 O | Right channel negative differdraigtput
OUTL+ 2 A3 5 O | Left channel positive differentiaitput
OUTL- 5 A4 8 O | Left channel negative differentialtput
NC 6,10 - 3,12 - No internal connection

DS2012A Ver1.4 Feb.2011
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EUA2012A

Ordering Information

Order Number Package Type Marking Operating Temperatire Range
EUA2012AHIR1 WCSP-16 ﬁ%‘ -40 °C to +85°C
XXXXX o o
EUA2012AJIR1 TQFN-20 2012A -40 °C to +85°C
i 1 oxxx an o .
EUA2012AQIR1 TSSOP-20 EUA2012A 40 °C to +85°C

EUA2012A ] ] O O

L

Lead Free Code
1: Lead Free, Halogeae O0: Lead

Packing
R: Tape & Reel
Operating temperature range
I: Industry Standard
Package Type
J: TQFN
H: WCSP
Q: TSSOP
Block biagram |
I
To Battery
| Voo F————
I I T%
| iR+ N OUTR+I =
Gain k> —1 _H-
/ |
| [
| | |
| Internal GND
| Oscillator | =
I | |
| OuTL |
| INL+ +
Gain E\— | H-
Left Input | INL- Adjust > PWM Bridge | QUTL- |
| | - I
wl | |
el |
SDR :
| . Short-Circuit
| 300k Ci?cllalistry Protection |
i3 |
I I
| 300k |
| = I
e e |
Figure 2.
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Absolute Maximum Ratings (1)

= Supply Voltage, AVDD,PVDD
= Input Voltage, VY
« Junction Temperature ¥
« Storage Temperature Rang;gT

-0.3

V to 6V

-0.3Vto \pp +0.3V
-40°C to 150°C
-65°C to 85°C

EUA2012A

« ESD Susceptibility 2kV

« Lead temperature 1,6 mm (1/16 inch) from case foselfdnds 260°C

« Thermal Resistance
04 (TQFEN-20) 45°C/W
054 (WCSP-16) 105°C/W
034 (TSSOP-20) 92°C/W

Recommended Operating Conditions (2)

Min Max Unit

Supply voltage, AVvDD,PVDD 2.5 55 \%

High-level input voltageSDL ,SDR,G0,G1 1.3 \

Low-level input voltageSDL ,SDR,G0,G1 0.35 V

Operating free-air temperaturey, T -40 85 °C

Note (1): Stress beyond those listed under “AbgoMiaiximum Ratings” may damage the device.

Note (2): The device is not guaranteed to functiotside the recommended operating conditions.

Electrical Characteristics Ta = +25°C (Unless otherwise noted)

Svmbol p t Condit EUA2012A Unit
Ymoo arameter ondruons Min Typ Max. ni
|V | Output offset voltage Inputs ac grounded,A6dB, 5 o5 mv

00l |(measured differentially) Vpp=2.5V to 5.5V

PSRR | Power supply rejection ratio ppE 2.5V to 5.5V -75 -55 dB

Viem Common-mode input voltage 0.5 vDD-0.§ V
o . |Input shorted together,

CMRR [Common-mode rejection ration Vop= 2.5V 10 5.5V -69 -50 dB
|| IH| High-level input current Wb= 5V, Vi= Vpp 50 pnA
lliL|  |Low-level input current Wo= 5V, V,= OV 5 pnA

Vpp= 5V, no load or output filter 6.2 12
Vpp= 3.6V, no load or output filter 5.2 7.5 mA
lopp  [Supply current -

Vpp= 2.5V, no load or output filter 4.5
Shutdown mode 15| pA
VDD= 5V 400

Static drain-source on-state

oS | esistance Vpp= 3.6V 450 mQ

Vpp= 2.5V 550

Output impedance in -

output imped V (spr500) ~0-35V > IO

SHUTDOWN mode

fsw)y  |Switching frequency Mo= 2.5V to 5.5V 250 300 350 kHZ
DS2012A Ver 1.4 Feb. 2011 4
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Electrical Characteristics Ta = +25°C, R=8 (Unless otherwise noted)

EUA2012A

Symbol P t Conditi EUAZ0127 Unit
ympo arameter ondiuons Min Typ ni
G0,G1=0.35V 5.3 6
|G0=Vpp G1=0.35V 11.2 12
Closed-loop voltage gair dB
G0=0.35V,G1= Vp 17.2 18
GO,G1=\bp 23 24
Output power RL=80 Vpp= 5V,f=1kHz,THD=10% 1.6
Po (per channel) Vpp= 3.6V,f=1kHz, THD=10% 0.8 \W
RL=4Q Vpp= 5V, ,f=1kHz, THD=10% 2.5
i Po=1W,Vpp= 5V,Ay=6dB,f=1kHz 0.13
THD+N Tptal harmomc _ O DD v %
distortion plus noise Po=0.5W,Vpp= 5V,A,=6dB,f=1kHz 0.11
Channel crosstalk f=1kHz -82 dB
Supply ripple rejection |Vop= S5V,Ay=6dB,f=217 Hz -62
Ksvr ! dB
ratio Vpo= 3.6V,A,=6dB,f=217 Hz -63
Common mode _ _ _ i
CMRR rejection ratio VDD_ 3.6V,\4c—1Vpp,f—217 Hz 60 dB
Ay=6dB 30.8
, Ay=12dB 18.6
Input impedance kQ
Ay=18dB 124
Ay=24dB 6.3
Start-up time from _
shutdown Vpp= 3.6V 34 ms
_ Vpp= 3.6V,f=20 to No weighting 56
Output voltage noise  [20kHz,Inputs are ac — Ny
grounded, A=6dB ___|Aweighting 39
DS2012A Ver 1.4 Feb. 2011 5




EUA2012A

Typical Operating Characteristics

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
vs vs
— OUTPUT POWER _— OUTPUT POWER
T T I
ed; RL=8 ohm | /I il RL=8& ohm
£ 0L F=1KHz ] / e 10 F-1KH: / :
2 o Av-24dB ,"' ’." S 5 Bw6dB i ;
% ] f Tg
g 25y | j I
g il v LY 8 25V | 36v 5V
3 e f i 3 0s
£ I | 5 —
£ 02—ty J ! £ 02 ~—l
H] iy e
£ 04 N ) T of [ "“b::-,/ /
E 0.0s ‘E 0.05
T i
=
E 0.02 a 0.02
T oot T 0.01
F "7 10m20m  EOm 100m 200m  &00m 1 2 3 il 2l e Sl Iy S S 2 e

Po-Output Power-W Po-Output Power-WW

Figure3. Figure4.

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
VS Vs
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TOTAL HARMONIC DISTORTION
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Figure6.

TOTAL HARMONIC DISTORTION
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EUA2012A

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
Vs VS
£ FREQUENCY 2 FREQUENCY
& [ VDD=3.6V i @ | VDD-36V =
5 . 5: RL=4 ohm — 5 . 5: RL=8 ohm ]
Z 05 Cl=1uE Z USF Cl=1uF 375mW |
t | Ao g25mw |, oomW — £ [ Av-6dB ] ]
2 bx 2 SR
E nz J/ T E 02 // ] %
5 3 b I
2 7 \ £ 1/
2 01 o \ 2 01 A N
c L § c FdP.
g » L1 g » "l
- |
5005 7 5005 S60mW —~
g Py " r5mw RN __///
Eom b 190mw
2 =
+ +
o =]
I 0.01 T oo
Ll 20 50 100 200 00 1k 2k Sk 10k 20k - 20 50 100 200 =00 1k 2k sk 10k 20k
f-Frequency-Hz f-Frequency-Hz
Figure9. Figurel0.
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
VS VS
@ FREQUENCY 2 FREQUENCY
o | vDD=5v i 9 | VDD=5V i
-g RL=4 ohm s RL=8 ahm
Z U5 C=1uF Z 05 cl=1uF
+ Av-6dB £ Av=6dB =~
S — o A e T
g <A : P CNIN
s 02 et g 02 )
n n L]
o Vi \ 2 al \
g 0.1 E 01 116W 11 ) \\{
2 rd = = V4
E 11w L E mam v
:rE 0.0s ;j/ :'EDDE_ e ??Iﬁmwd
T —T"_| 550mW s |
e 1.65W ) +—t
'ZT 0.02 'ZTD.DQ 3B0mw
t +
o 0
I 001 £ oo
L 20 50 100 200 a00 1k 2k ok 10k 20k L 50 100 200 500 1k 2k Sk 10k 20k
f-Frequency-Hz f-Frequency-Hz
Figurell. Figure12.
SUPPLY CURRENT SUPPLY CURRENT
vs vs
6o SHUTDOWN VOLTAGE 60 SUPPLY VOLTAGE
55 1 /
1 55
50— : V=5V ] e
45 50
< 4o B < .
€ 40 Vz=3.6V £ ] Loa‘d4ohm
€ . e A
s > V| =25V g 45 Load 8 ohm
3 %0 gz ‘o ] /md
_; 25 ] 2 /
2 20 g
=1
7] @ 35
9 15 ] _g
1.0 30
05
ool L 25 . : ,
00 05 10 15 20 25 30 35 40 45 50 55 25 30 35 40 45 5.0 55
V,-Shutdown Voltage -V V.- Supply Voltage -V
Figurel3. Figurel4.
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EUA2012A

SUPPLY CURRENT SUPPLY CURRENT
VS VS
OUTPUT POWER OUTPUT POWER
0.30 05 ‘ ‘ ‘
VDD=3.6V, RL=4 ohm, L=33uH
1 VDD=3.6V, RL=8 ohm, L=33uH / ‘\ ; ‘
\l |
0.25 4
VDD=2.5V, RL=8 ohm, L=33uH e 04 4 VDD=2.5V, RL=4 ohm, L=33uH /
g o) \ / : \ \ A g
€ 020 = /
£ j \ \ // £ o3 v
3 3
> 0.15 / / > \ / //
& \ / g 02 Y a4 VDD=5V, RL=4 ohm, L=33uH
3 o010 / VDD=5V,RL=8 ohm, 33uH @ // /
5 a
- ] - /
0.05 / 0.1
0.00 T T T T T T 0.0 r T T
0.0 02 04 06 0.8 1.0 12 0.0 05 1.0 1.5 2.0
P_- Output Power/ one Channel-W P_- Output Power/ one Channel -W
Figurels. Figurel6.
CROSSTALK CROSSTALK
" FREQUENCY FREQUENCY
[ T T T T TTTT +G_
oF. VDD=5V - VDD=5V
F RL=8 ohm '105 RL=4 ohm
-20F Po=1W 20F Po=1.6W
c Av=6dB - Av=6dB
_30: -30F
g
= -0t = 50F
- F B E
E B0 § 60-
S 70 o -70F
-80fF ok L e
g e g | L
RS - 30E =
= |t E _,_/
-100F -100F
1105E RTL et 1108 i 2
- AN - = st
-120E5 '] ] LTR 1205 | | | d S |
20 50 100 200 500 1k 2k Sk 10k 20k B 0 50 100 200 000 1k 2k Sk 10k 20k
f-Frequency-Hz f-Frequency-Hz
Figurel7. Figure18.
POWER SUPPLY POWER SUPPLY
REJECTION RATIO REJECTION RATIO
vs Vs
FREQUENCY FREQUENCY
0 e AC, Grounded
@ T Input AC, Grounded @ | InputAG Grounded,
T " = r Ci=1uF
o -10- Ci=1uF & -10F RL=8
£ [ RL=4 ohm $ [ Ri- ohm
- 5 Av=6dB
& 20F Av-6dB o -20f
P 5
g3 § 30
2 E A E y
@ _A0f O -40F
o UF F
= a / z By VDD=2.7V 4
2 .50 S ﬁ’ = 500 —
S TR VDD-2.7V L S F RS UL e
o oF T s LT |vDD=5v @ gof R VDD=5Y =
R il R 3 L1l
% -?D: T ; -?D: '—'—M
o VDD=3.6V g ¢ VDD=3.6V
& -s0- % an0-
i r @ F
& 9ot B ot
20 50 100 200 500 1k 2k Sk 10k20k 20 &0 100 200 s00 1k 2k Bk 10k20k
f-Frequency-Hz f-Frequency-Hz
Figure19. Figure20.
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COMMON-MODE REJECTION RATIO
vs COMMON MODE INPUT VOLTAGE

VDD=2.5V

VDD=3.6V

VDD=5V

CMRR - Common Mode Rejection Ratio -dB

vouT
20mV!div

VDD
200 mVidiv

1 2 3

4 5

V.- Common Mode Input Voltage Range-V

s

i[]l\ll !l!l1ﬂlh||\q1‘l|’ []h un}‘"ﬂ‘umw\m:”

Figure21.

GSM POWER
SUPPLY REJECTION

bk

. ‘m‘l I l"h 5”; ':limlmx . ::

C1-High, 36V ;f
C1-Amp512mV -
C1-Duty,20% ]
E 217Hz 1
' A coa v bev i by

t- Time- 4msldiv

Figure23.

SUPPLY VOLTAGE REJECTION RATIO
vs DC COMMON MODE VOLTAGE
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(IN)=200mV/;

25

304
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|
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————— e
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-804

T T T T
2 3 4
DC Common Mode Voltage -V
Figure25.

P Power Dissipation -W

COMMON-MODE
REJECTION RATIO

EUA2012A

Vs
FREQUENCY
m
= F Wic=1Vpp
@ _gf RL=8 ohm
E L Av=6 dB
xr
< -20
e E
s _r
2 30
@ E
o N
2 -a0f
S VDD=2.5v
= E ""-.: ALrinn |
£ A N i ]
e e VDD=3.6V T~
£ -60[ e
g ¢ VDD=5v
o -70F
x
=
Q80
20 S50 100 200 s00 1k 2k sk 10k 20k
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Figure22.
POWER SUPPLY REJECTION
Vs
FREQUENCY
I CietuF
r Input Inputs AC Grounded,
200 k Av=6dB —
> L p | VDD=3.6V
S -0 : ! bt
2 - | f
£ w0 |
& C
= 5
= -mug‘ 1 ﬁ nl
£ Bl | ”Aj
@ 10} %, Wgﬂ# Tj,”f\. —f:bﬂp@o i
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_1ED:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1k 1.8k 2k 2.8k
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Figure24.
POWER DISSIPATION
Vs
OUTPUT POWER
T T H H
0.30
0.25 /P
0.20 / VDD=3.6V
/ RL=4 ohm
0.15 /
—]
0.10
VDD=3.6V
RL=8 ohm TQFN
0.05 ‘
Powers are per channel
0.00 ! ! ! }
0.0 02 04 06 08 1.0
P_-Output Power - W
Figure26.
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EUA2012A

POWER DISSIPATION EFFICIENCY
Vs vs
OUTPUT POWER 100 OUTPUT POWER
T T T T T T T T T
VDD=5V RL=4 ohm '
%57 Powers are per channel Powers are per channel VDD=5V
A w L —
= 04 ~ | A VDD=3.6V
. RL=4 ohm / // VDD=2.5V
2 X 60
g o3 /~ '>
7] / e
] ]
a S 404
o 02 J Jh E
% / RL=8 ohm
o
2’ 4 / 201
TQFN TQFN
1
0.0 T T T T 0 T T T T T
0.0 05 1.0 1.5 20 0.0 05 1.0 1.5 20
P,- Output Power -W Po -Output Power -W
Figure27. Figure28.
EFFICIENCY OUTPUT POWER
vs vs
100 OUTPUT POWER SUPPLY VOLTAGE
— : . : . 28
RL=8 ohm [ | ' Il ——TRi=4oh
{Powers are per channel VDD=5V 267 '?:Btl(\)l':::)%
/’N—\~ 2.4 -
80 S an 1 -
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> 20 1 THDN=1%_ /1 Wd
. VDD=2.5V 118 RL=8 ohm /
R 60 g 5] THD+N=10% e A
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o 08 I / -
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TQFN 0.4 4
02
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Figure29. Figure30.
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EUA2012A

If the corner frequency is within the audio banbde t
capacitors should have a tolerance #©10% or better,
because any mismatch in capacitance causes an

The EUA2012A is a high-performance class-D audio jmpedance mismatch at the corner frequency andwbelo
amplifier that requires adequate power supply dpitog

to ensure the efficiency is high and total harmonic
distortion (THD) is low. For higher frequency trérss,
spikes, or digital hash on the line a good low Place all the external components very close to the
equivalent-series-resistance (ESR) ceramic capacito EUA2012A. Placing the decoupling capacitor, CSselo
typically 1uF, placed as close as possible to the deviceto the EUA2012A is important for the efficiency tife
PVop lead works best. Placing this decoupling capacitorClass-D amplifier. Any resistance or inductancetlhie

Application Information
Decoupling Capacitor (G)

Component Location

close to the EUA2012A is important for the efficigrof
the class-D amplifier, because any

trace between the device and the capacitor canecaus

resistance ofoss in efficiency.

inductance in the trace between the device and the

capacitor can cause a loss in efficiency. For rfiip
lower-frequency noise signals, a @k or greater
capacitor placed near the audio power amplifier ldiou

Filter Free Operation and Ferrite Bead Filters

A ferrite bead filter can often be used if the dess failing
radiated emissions without an LC filter and thegérency

also help, but it is not required in most applicat

! i i sensitive circuit is greater than 1 MHz. This filfanctions
because of the high PSRR of this device.

well for circuits that just have to pass FCC andl&Eause
FCC and CE only test radiated emissions greater 8ta

Table 1. Gain Setting MHz. When choosing a ferrite bead, choose one hiigh

c1l co GAIN GAIN Input Impedance impedance at high frequencies, and very low impeelat
(VIV) (dB) (R)(KRQ) low frequencies. In addition, select a ferrite beaith
0 0 2 6 30.8 adequate current rating to prevent distortion &f dlutput
0 1 4 12 18.6 signal.
1 0 8 18 124 Use an LC output filter if there are low frequengy 1
1 1 16 24 6.3 MHz) EMI sensitive circuits and/or there are loreads
from amplifier to speaker.
Input Capacitors (Cy) Figure 34 shows typical ferrite bead and LC oufibiers.
The EUA2012A does not require input coupling

capacitors if the design uses a differential sodheg is Ferrite

biased from 0.5 V to M — 0.8 V. If the input signal is not Chip Bead

biased within the recommended common —-mode input outp —¢ —T—1nF |
range, if high pass filter (shown in Figure 32),ifansing Ferrite T

a single-ended source (shown in Figure 33), input OUTN ChipBead = [
coupling capacitors are required. — T nF

The input capacitors and input resistors form diggss L

filter with the corner frequency, fc, determineckifuation ) . ) . .
). Figure34. Typical Ferrite Chip Bead Filter

Short Circuit Auto-Recovery
1

f = (
c ‘Zancl j (1)
The value of the input capacitor is important tmsider
as it directly affects the bass (low frequency)fqenance
of the circuit. Speakers in wireless phones cansatlly
respond well to low frequencies, so the cornerdesgy
can be set to block low frequencies in this apfibica
Not using input capacitors can increase outpuebffs
Equation (2) is used to solve for the input couplin
capacitance.

)

When a short circuit event happens, the EUA2012ésgo
to shutdown mode and tries to reactivate itselradims.
This auto-recovery will continue until the shortrotiit
events is removed.
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EUA2012A
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Figure33. Application Schematic With Single-Ended liput
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Packaging Information

TQFN-20
——————————————————— D —
Y
A ENERERENR 4“
] [
= -
N L' = o -
o]
| -+ ¢ [
- ]
|
ﬂ ﬂ ﬂ ﬂ ﬂ DETAIL A
¢ —>b<—
I
<T
(101 1] |
\ A B
L] L 1]
[1] [1]
[Z] [Z]
DETAIL A
Thermal Pad Option
SYMBOLS MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A 0.70 0.80 0.028 0.031
b 0.18 0.30 0.007 0.012
E 3.90 4.10 0.154 0.161
D 3.90 4.10 0.154 0.161
D1 2.70 0.106
E1l 2.70 0.106
e 0.50 0.020
L 0.30 0.50 0.012 0.020
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WCSP-16
A B C D
4 / h \ / h \ / h \ / h \ )
3 / - \ / - \ / - \ / B \ )
D
210/ TN Ty T ) T
D1
1Ly T T T ) s
| E |
ot A
U U U /}1 |
e
SYMBOLS MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A - 0.675 - 0.027
Al 0.15 0.35 0.006 0.014
D 2.01 2.11 0.079 0.083
D1 0.50 0.020
E 2.01 2.11 0.079 0.083
E1l 0.50 0.020
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TSSOP-20

VNOIAANN0L

El
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Jt

SYMBOLS MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A - 1.20 0.047
Al 0.00 0.15 0.000 0.006
b 0.19 0.30 0.007 0.012
El 4.40 0.173
D 6.50 0.256
E 6.20 6.60 0.244 0.260
e 0.65 0.026
L 0.45 0.75 0.018 0.030
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