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MAX5186/MAX5189

8 40MHz

/ DAC

ABSOLUTE MAXIMUM RATINGS

AVDD, DVDD t0 AGND, DGND .......ccooiiiiiiiiiieeeeen -0.3V to +6V
Digital INput t0 DGND........cooviieiiiiiiee e -0.3V to +6V
OUT1P, OUT1N, OUT2P, OUT2N, CREF1,

CREF2 10 AGND .....oiiiiiiiiiiiieeeeeeeee s -0.3V to +6V
REFO, REFR to AGND.. ... -0.3V to +6V
AGND 10 DGND......cooiiiiiiiiiieeieeeee e -0.3V to +0.3V
AVDD 10 DVDD ittt +3.3V
Maximum Current into Any Pin........ccccoviiviiiniieiiceieee 50mA

Continuous Power Dissipation (Ta = +70°C)

28-Pin QSOP (derate 10.8mW/°C above +70°C) .... 860.2mW
Operating Temperature Ranges

MAXS518 _BEEL......cccoieieiiiierieeiie e -40°C to +85°C
Storage Temperature Range reenee..-65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccccverivveerveennnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(AVpp = DVpp = 3V, AGND = DGND = 0, fcLk = 40MHz, Irs = 1mA, 400Q differential output, CL = 5pF, Ta = TmIN to TmAX, unless
otherwise noted. = +25°C guaranteed by production test, < +25°C guaranteed by design and characterization. Typical values are at

Ta=+25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Resolution N 8 Bits
Integral Nonlinearity INL -1 +0.25 +1 LSB
Differential Nonlinearity DNL Guaranteed monotonic -1 +0.25 +1 LSB

MAX5186 -1 +1
Offset Error LSB
MAX5189 -4 +4
Gain Error (Note 1) -20 +4 +20 LSB
DYNAMIC PERFORMANCE
Output Settling Time To +0.5LSB error band 25 ns
Glitch Impulse 10 pV-s
ious- i fi = 550kHz 72
Spurlou§ Free Dynamic Range SFDR feLi = 40MHz ouTt dBc
to Nyquist fouT = 2.2MHz, Ta = +25°C 57 70
ic Di i fouT = 550kHz -70
Total ngmonlc Distortion THD feLK = 40MHz Oou dBc
to Nyquist fout = 2.2MHz, Ta = +25°C -68 -60
) ) ) ) fout = 550kHz 52
Signal-to-Noise-Ratio to Nyquist SNR fcLk = 40MHz dB
fout = 2.2MHz, Ta = +25°C 46 52
DAC-to-DAC Output Isolation fout = 2.2MHz -60 dB
Clock and Data Feedthrough AllOs to all 1s 50 pV-s
Output Noise 10 pANHz
Gain Mismatch Between DAC
= = ° 9
Outputs fout = 2.2MHz, Ta = +25°C +0.5 +1 % FSR
Phase Mismatch Between DAC _
Outputs fout = 2.2MHz +0.15 degrees
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40MHz /

DAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = 3V, AGND = DGND = 0, fcLk = 40MHz, Irs = 1mA, 400Q differential output, CL = 5pF, Ta = TmIN to TmAX, unless
otherwise noted. = +25°C guaranteed by production test, < +25°C guaranteed by design and characterization. Typical values are at

Ta =+25°C))
PARAMETER SYMBOL | CONDITIONS MIN TYP MAX [ UNITS

ANALOG OUTPUT
\I?(l)flfgsgtlal Full-Scale Output VEs 400 mv
Voltage Compliance Range -0.3 0.8 \Y
Output Leakage Current DACEN = 0, MAX5186 only -1 1 HA
Full-Scale Output Current IFs MAX5186 only 0.5 1 15 mA
E:a((:j External Output Resistor RL MAX5186 only 400 0
REFERENCE
Output Voltage Range VREFO 1.12 1.2 1.28 \Y
S:Ji;tput Voltage Temperature TCVREFO 50 pPM/°C
ngs;iri}ﬁj Output Drive IREFO 10 WA
Reference Supply Rejection 0.5 mv/V
Current Gain (Irs /IREF) 8 mA/mA
POWER REQUIREMENTS
Analog Power-Supply Voltage AVpD 2.7 3.3 \Y
Analog Supply Current IAVDD PD =0, DACEN = 1, digital inputs at 0 or DVpp 2.7 5.0 mA
Digital Power-Supply Voltage DVpD 2.7 3.3 \Y
Digital Supply Current IDVDpD PD =0, DACEN = 1, digital inputs at 0 or DVpp 4.2 5.0 mA
Standby Current IstanDBY | PD =0, DACEN = 0, digital inputs at 0 or DVpp 1.0 15 mA
Shutdown Current ISHDN ?xDzzdlo’nPt}?:(a:rEe’;l =X, digital inputs at 0 or DVpp 0.5 1 HA
LOGIC INPUTS AND OUTPUTS
Digital Input Voltage High VIH 2 \Y
Digital Input Voltage Low ViL 0.8 \
Digital Input Current IIN VIN = 0 or DVpp +1 HA
Digital Input Capacitance CiN 10 pF
TIMING CHARACTERISTICS
DAC1 D_ATA to CLK Rise tos1 10 ns
Setup Time
DAC2 D_ATA to CLK Fall N 10 ns
Setup Time
DAC1 _CLK Rise to DATA toHL 0 ns
Hold Time
DAC2 _CLK Fall to DATA toH2 0 ns
Hold Time

MAXIM 3
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MAX5186/MAX5189

8 40MHz / DAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = 3V, AGND = DGND = 0, fcLk = 40MHz, Irs = 1mA, 400Q differential output, CL = 5pF, Ta = TmIN to TmAX, unless
otherwise noted. = +25°C guaranteed by production test, < +25°C guaranteed by design and characterization. Typical values are at
Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CS Fall to CLK Rise Time 5 ns
CS Fall to CLK Fall Time 5 ns
DACEN Rise Time to VouTt 0.5 us
PD Fall Time to VouT 50 us
Clock Period tcLK 25 ns
Clock High Time tCH 10 ns
Clock Low Time tcL 10 ns

Note 1: Excludes reference and reference resistor (MAX5189) tolerance.

ogooood
(AVpp = DVpp = 3V, AGND = DGND = 0, 400Q differential output, Irs = 1mA, C| = 5pF, Ta = +25°C, unless otherwise noted.)
INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY ANALOG SUPPLY CURRENT
vs. DIGITAL INPUT CODE vs. DIGITAL INPUT CODE vs. SUPPLY VOLTAGE
0.150 g 0.100 8 255 3
0.125 § 0.075 | g
0100 : 28 MAX5186 z
' | .I 0.050 3
0075 HiH = MAX5189
) & 0.025 2 281
< 0050 = 3
= = 0 >
0025 T e g 249
2
ol -0.025 »
247
-0.025 ! -0.050
-0.050 -0.075 245
0 32 64 95 128 160 192 224 256 0 32 64 96 128 160 192 224 256 25 30 35 40 45 50 55
DIGITAL INPUT CODE DIGITAL INPUT CODE SUPPLY VOLTAGE (V)
ANALOG SUPPLY CURRENT DIGITAL SUPPLY CURRENT DIGITAL SUPPLY CURRENT
vs. TEMPERATURE vs. SUPPLY VOLTAGE vs. TEMPERATURE
4.0 3 10 g 5 g
_ :E _ g MAX5189 g
€ 35 : Z s // : T o4 z
o o [o
S 30 & maxs186 1~ £ ,
o o / o &)
> MAX5189 > / " Waxs1a9 >
T ‘ T 4 / T MAX5186
3 25 2 4 = 2 2
g MAX5186 2 o~ <
= ] 5]
Z 20 S 2 S 1
15 0 0
-40 -15 10 35 60 85 25 30 35 40 45 50 55 -40 -15 10 35 60 85
TEMPERATURE (°C) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
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/
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OoOoOooo@o)
(AVpp = DVpp = 3V, AGND = DGND = 0, 400Q differential output, Irs = 1mA, C|_ = 5pF, Ta = +25°C, unless otherwise noted.)

STANDBY CURRENT vs. SUPPLY VOLTAGE

610 5
600 ——
il /
= w0 MAX5186 /
o /
2 s |/ ]
[=} 7 /
=z |~ MAX5189
» /
570
/
560
25 30 35 40 45 50 55
SUPPLY VOLTAGE (V)
INTERNAL REFERENCE VOLTAGE
vs. SUPPLY VOLTAGE
1.28 5
127 E
=
w
(G}
<C
=126
o
>
s
g 125 MAX5189
& MAX5186
1.24
1.23
25 30 35 40 45 50 55
SUPPLY VOLTAGE (V)
DYNAMIC RESPONSE RISE TIME

MAXIN

50ns/div

STANDBY CURRENT (pA)

REFERENCE VOLTAGE (V)

OUT P
150mV/
div

OUT N
150mv/
div

600

590

580

570

560

550

540

1.28

1.27

1.26

1.25

1.24

1.23

STANDBY CURRENT vs. TEMPERATURE

MAX5186

MAX5186/9toc08

P MAX5189

v

-40 -15

10 35
TEMPERATURE (°C)

60 85

INTERNAL REFERENCE VOLTAGE

vs. TEMPERATURE

MAX5186/9toc11

MAX5189

—
MAX5186

10 35
TEMPERATURE (°C)

60 85

DYNAMIC RESPONSE FALL TIME

MAX5186/9tocL4

50ns/div

SHUTDOWN CURRENT vs. SUPPLY VOLTAGE

0.80

o
=
[

0.70

0.65

0.60

0.55

SHUITDOWN CURRENT (pA)

0.50

0.45

4
=z 3
£
=
]

o

S 2

o

=

=)

o

=

)

o
1
0

OUT P

150mv/

div

OUT_N

150mv/

div

74

Z
MAX5189 /

MAX5186

P

//

MAX5186/9t0c09
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8 40MHz / DAC

(AVpp = DVpp = 3V, AGND = DGND = 0, 400Q differential output, Irs = 1mA, C|_ = 5pF, Ta = +25°C, unless otherwise noted.)

FFT PLOT, DAC1 FFT PLOT, DAC2 SPURIOUS-FREE DYNAMIC RANGE
(fcLk = 40MHz, 2048-POINT DATA RECORD) (fcLk = 40MHz, 2048-POINT DATA RECORD) vs. CLOCK FREQUENCY
0 ‘ : o 0 ‘ ‘ 5 100 =
for=22wz |3 fr=22vz |2
Aout = 0dBFS g Aout = 0dBFS g @ E
-20 AVpp=DVpp =27V 12 -20 AVpp=DVpp=27V |2 “g 90 :
= € Z
S 40 S -40 S 80
o il = N DAC2
= << NG p—— L
§ -60 S 60 = N I
- = a DAC1L
: :
80 BLed bl L 80 fhthik L ;
3 80 “uwl\ w wwlw”l\ww‘lw\]\W WWW 3 ‘]N WH\\ I \,\,wwm”lul V‘W WMWW % 60
- T TN A ‘ R N T Y g
100 100 3 50
-120 -120 40
0 4 8 12 16 20 0 4 8 12 16 20 10 15 20 25 30 35 40 45 50 55 60
fout (MHz) fout (MH2) CLOCK FREQUENCY (MHz)
SPURIOUS-FREE DYNAMIC RANGE vs. OUTPUT SPURIOUS-FREE DYNAMIC RANGE vs. OUTPUT
FREQUENCY AND CLOCK FREQUENCY, DAC1 FREQUENCY AND CLOCK FREQUENCY, DAC2
8 T 8 8 .
foLk = 40MHz 2 f ‘ iOMH‘ 2
| | a CLK = 7 g
6 foLk = 60MHz g 7 ‘ | |
! l ' foLk = 20MHz
7 fork = 20MHz &E—r » foLk = 40MHz L
s — —~ N
= 12 = — = ——
5 = N T 5 = 7 AT T
70 feLk = 50MHz \Z‘ 70 - \~§‘
fork = 10MHz foLk = 10MHz /
68 i i Dol 68 folk = 50‘MHZ‘
foLk = 30MHz N ‘ fouk = 30MHz N
66 ‘ ‘ ‘ 66 | | |
500 700 900 1100 1300 1500 1700 1900 2100 2300 500 700 900 1100 1300 1500 1700 1900 2100 2300
OUTPUT FREQUENCY (kHz) OUTPUT FREQUENCY (kHz)
SPURIOUS-FREE DYNAMIC RANGE MTPR PLOT
vs. FULL-SCALE OUTPUT CURRENT (fcLk = 40MHz, 4096-POINT DATA RECORD)
74 5 0 ‘ ‘ o
% fr1=1.81MHz g
72 g 2 =20 |2
z - fr3= 2.41MHz z
70 TN = fra = 2.59MHz
/ \ il% 40 Aout=0dBFS |
g 6 /] A 5 AVpp = DVpp = 2.7V
& \ e -60
& 66 N 5
&
64 3 ¥
62 -100 T H‘\ AN w HH\"
60 -120
05 075 1.0 1.25 15 0 4 8 12 16 20
FULL-SCALE OUTPUT CURRENT (mA) four (MHz)
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8 40MHz /

DAC

oodoao
oo oo O O
1 CREF1 (DAC1)
2 OuUT1P (DAC1) MAX5186 MAX5189
3 OUTIN (DAC1) MAX5186 MAX5189
4 AGND
5 AVDD H+2.7v +3.3V)
DAC
6 DACEN (1) Bﬁg (PD=(E|;)(I_:§)N:D§)GND)
X PD=DVpp X= )
7 PD 0 DAC (DACEN = DGND) DAC (DACEN = DVpp)
1
8 CS
9 CLK
10 N.C.
11 REN DGND +1.2V
12 DGND
13 DGND
14 DO DO(LSB)
15-20 | D1-D6 DL D6
21 D7 D7(MSB)
22 DVpDp #+2.7v +3.3V)
23 DGND
24 REFR
25 REFO
26 OUT2N (DAC2) MAX5186 MAX5189
27 ouT2P (DAC2) MAX5186 MAX5189
28 CREF2 (DAC2)

MAXIN
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MAX5186/MAX5189

8 40MHz / DAC
0Qd REFO
MAX5186/MAX5189  40MHz 3
8 150pA
(DAC) H
DAC +1.2V 25ppm/  MAX6520
( 15mA ) : ppm
( D +1.2V
/ 00000000
MAX5189
4000 PD DACEN DGND
00000000000 DoOoOO0 PD DGND
MAX5186/MAX5189 50ppm/  +1.2V DACEN
MAX5186/MAX5189
- 0000000000
REN DGND
REFO +1.2V MAX5186/
10pA MAX5189
REFO
DAC 1pA
PD DVpp
MAX5186/MAX5189 O
(Fs) DGND DACEN DVpp
50us
Irs = 8 X Irer 1
IREF (Irer =Vrero/RseT)
lFs Rser MAX5186 nooooon
( 2 MAX5186/MAX5189 DAC
( ) ( 9 DAC2
DAC DAC1 DAC1
DAC2
MAX5189 2 400Q DAC2
(DAC1 0o
DAC2) (Vouts Vout2)
MAX5189 (Ree7=  MAX5186 4000 SpF
9.6kQ) +1.2V 1mA
lkee 125PA  Igs 1mMA MAX5189
400mV 400Q
oooooooo
MAX5186/MAX5189
REN DVpp
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I I I I I
REN AVpp AGND cs DACEN PD
1.2V REF
REFO _
CREF1
_________ o CURRENT-
i ! SOURCE ARRAY CREF2
REFR ! el T—m—
| A i ' OUTIP
| : DAC1 SWITCHES ' \ OUTIN
i : ' e _OUT2N
o Neskar | DAC2 SWITCHES . o
L= | [ ! !
""""" OUTPUT OUTPUT : '
LATCHES LATCHES i 4000 \400Q+400Q* |400Q* !
MSB MSB I
DECODE DECODE
MNAXIV
CLK INPUT INPUT MAX5186
®7  LATCHES LATCHES MAX5189
DVpp  DGND
| |
*INTERNAL 400Q AND 9.6kQ
RESISTORS FOR MAX5189 ONLY. D700
1.
oooo0ooooon
O000oo0oooooon
ooono
000000(NL)
1
(0]
( )
« )
MAX5186/MAX5189 ooooooooo
INL(C ~ DNL) DAC 2
0O11...111
000000 (DNL) 100...000
1LSB
DNL -1L.SB
pV-s
gooooog
/ oooooog
/ MAX5186/ DAC
MAX5189

MAXIN
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MAX5186/MAX5189

8

40MHz

DAC

IFs

OPTIONAL EXTERNAL BUFFER
FOR HEAVIER LOADS _
REN DGND ¢
)
MNAXI/WN
MAX4040 12V
BANDGAP
¢ REFERENCE
. _ REFO _

Coowp™ ity i ———  CURRENT-
= Rer | REF L ! SOURCE ARRAY
AGND -+ X +

! I
1 *%*
RseT )
R ! |
SET ! 9.6kQ !
' ! /NAXI/W
= = L= ! MAX5186
v AGND MAX5189
IRgr = —ReF
RseT

*COMPENSATION CAPACITOR (Ccomp = 100nF)

**9.6kQ REFERENCE CURRENT-SET RESISTOR
INTERNAL TO MAX5189 ONLY. USE EXTERNAL

~ RseT FOR MAX5186.
2. +1.2V s
¥ DVop
S +
10uF g _Vl_o.lpF
REN DGND
(¢
)
AVpp 12v
BANDGAP
REFERENCE
EXTERNAL REFO
12v -
REFERENCE |
FTTmmmms | | CURRENT- Fs
/I/I/IXI/VIL REFR , ! SOURCE ARRAY
MAX6520 — Rl ! *
AGND ' 1
RsgT : 9.6kQ :
! L mMAaXIm
= L= ! MAX5186
AGND | TTTTTTTTT MAX5189

*9,6kQ REFERENCE CURRENT-SET RESISTOR
INTERNAL TO MAX5189 ONLY. USE EXTERNAL
Rser FOR MAX5186.
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8 40MHz / DAC

1. dodoobogogbood

PD DACEN (DAC POWER-DOWN
(POWER-DOWN SELECT) ENABLE) MODE OUTPUT STATE

MAX5186 High-Z

0 0 Standby
MAX5189 AGND

0 1 Wake-Up Last state prior to standby mode
MAX5186 High-Z

1 X Shutdown £l
MAX5189 AGND

X = Don't care

INPUT SAMPLE INPUT SAMPLE  INPUT SAMPLE  INPUT SAMPLE

INPUT SAMPLEN  INPUT SAMPLE N N+1 N+1 N+2 N+2
FOR DAC 2 FOR DAC 1 FORDAC2  FORDAC1 FORDAC2  FORDAC1
1
INPUTSAMPLE |t —S" 3| ax
N-1
FOR DAC 1

T I | i ! | |

i | UPDATES DAC 1AND PRELOADS SAMPLEN UPDATESDAC1 i PRELOADS SAMPLE | UPDATES DAC 1 PRELOADS SAMPLE |  UPDATES DAC 1

! DAC2TON-1 FOR DAC 2 ANDDAC2TON | N+1FORDAC2 |ANDDAC2TON+1 N+2FORDAC2 | ANDDAC2TON+2
d " 1 ! 1 1

DAC1 | N-2 >< N-1 >< N >< N+1 >< N+2

DAC2 | N-2 >< N-1 >< N >< N+1 >< N+2

tbs2 1 1 ¢, foH2 1
— >« e

D0-D7 ><DAC1(N-1)>< DACZ(N)>< DAC 1 (N) ><DAC2(N+1)><DACl(N+1)><DACZ(N+2)><DAC1(N+2)>< DAC 2 (N +3)

4.
ooooooooood Vi Vo VWw 2 N
DAC
0000000000000 0000(SFDR)
DAC SFDR ( )
RMS SFDR
dBc DAC
oooooo dBFS
(THD) N RMS SFDR
MAX5186/
MAX5189 SFDR OdBFS

D\/(VZZ + V32 + V42... +...VN2) u
Vi

THD = 20 xlog

MAXIN 11
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40MHz

DAC

goooooouoooooog
MAX4108 ( 0 )2
MAX5186
OuUT1P
( OUT2P) OUTIN( OUT2N) QAM ( ©
( 5 MAX5186/MAX5189
DAC 1Q
QAMOIDOUODOODOOOOOVEUODOO
MAX5186/MAX5189 QAM( I/Q 1&Q
) ) Q)
QAM QAM
I Q
QAM
v
v 1+0 o o Moo Ao
pinan s BRI o) U
I I 0.1pF 0.1pF
10F 0.1uF
- R DVOD (e
CREF2 00 —
Fremmm e , 4020 A SV
LML G ouTIP |——o : +
: o OUTPUT 1
! %4009: —
DO-D7 MAXI , M
::> ' ' - MAXI
MAX5186 b= /\4@{2\’ 5 MAXe108
REFO MAX5189 | | -
OUTIN |—— : AVAVAY,
0.1F ' ! 402Q
I ! 4000"
T 4020
RSET** l::::::::'-. 4020 A 5V
%E ouT2P —® ; +
L : . OUTPUT 2
- ! 400Q* ! —
: AVAVAY: - MAXIW
= : 4020 5y Maxdi0s
 outnp——e NV
DGND  REN  AGND ! ! 4020
! 4000"!
B
**\AX5186 ONLY VvV = L | *400Q RESISTORS INTERNAL TO MAX5189 ONLY.
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8 40MHz / DAC
3y 3y
} } T
] | COMPONENT -
> DAC FILTER
DIGITAL
SIGNAL MAXIV CARRIER 0° IF
PROCESSOR MAX5186 FREQUENCY @_ . .
MAX5189
Q COMPONENT
BP
5 pAC2 FILTER é
N AXI/W
i MAX2452
L QUADRATURE 1
= = MODULATOR ~ —
6. MAX5186/MAX5189 I/Q
go00ooooooooooooogo MAX5186/MAX5189 2
MAX5186/ Voo (AVpD)
MAX5189 Voo (DVpp) AVpD 10uF O.1pF
SFDR
EM) MAXS1S6MAXS189 DVbp 10uF
MAXS186MAXS189  O-1HF
CREF1
CREF2 ESR O.1pF AVpp
MAX5186/MAX5189
( AGND  DGND)
( )
oggoggo

MAXIN

TRANSISTOR COUNT: 9464
SUBSTRATE CONNECTED TO AGND
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/ DAC

o) 00000
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100, 0000
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MAX5186/MAX518

] i

) ) I |

rAl

A2

INCHES MILLIMETERS
DIM| MIN | MAX | MIN | MAX
A {061 [.068 [155 173
Al|.004 [.0098 |0402 | 0.249
A2[.055 [ 061 [ 140 155
B | 008 | 012 |0.20 0.30
0075 | 0098 [0491 | 0.249
SEE_VARIATIONS
150 [a57 [381 [ 399

025 BSC 0635 BSC
230 | 244 | 584 | 620
010 o6 025 [ 041
016 | .035 [o041 0.89

SEE VARIATIONS

o [ 8 [0 [ &

Q|Z(C|>|T|n MO0

h X 45°——| VARIATIONS:
\ INCHES MILLIMETERS

i

189 | 196 | 480 | 498 [16]aB

f

D

NOTES:

3>. CONTROLLING DIMENSIONS: INCHES.
4>, MEETS JEDEC MO137.

N

(¢

0020 | 0070 | 005 | 048
337 |.344 |856 | 874 |eofap]

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. @DALLAS/VI/JXI/VI

0500 | .0550 | 1270 | 1397
337 |.344 |856 | 874 |24aE]
0250 |.0300 | 0635 0762
386 |.393 | 980 | 998 |eg[aF]
0250 | 0300 | 0635 | 0.762

C MIN. MAX. MIN. MAX. | N
—
——|]
L

[Z2 =2 (Z =0 IZH =N (Z}]=]

SEMICONDUCTOR
PROPRIETARY INFORMATION
TITLE:
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV.
1
E /1

21-0055

\

/

<FINIIC)HRASH

0169-0051l0c0o000000003-30-16000001000
TEL. (03)3232-6141 FAX. (03)3232-6149
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