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ABSOLUTE MAXIMUM RATINGS

Analog Supply Voltage (AVEE) ...-7TV 10 +0.3V Continuous Power Dissipation (Ta = +70°C)

Digital Supply Voltage (DVEE)........ .-V 10 +0.3V (without additional heatsink) ...........ccccoviiiiiiiiii 1.3W
Digital Input Voltage (DO-D11) ..o -5.5V to OV Operating Temperature Range...........cccoccoovveenn. 0°C to +70°C
Reference Input Voltage (VIN) ...voeovvieiiiiiiiiiiie, 0V to +1.25V Junction Temperature Range (Note 1) ................. 0°C to +150°C
Reference Input Current..........occooviiiiiiiin OmA to +1.56mA Storage Temperature Range ...................... ...-65°C to +150°C
Output Compliance Voltage (VOC) ..o vvevveirarienne -1.25V to +1.0V Lead Temperature (soldering, 10S) ........cccoovvrviiiiiiinicene. +300°C
Output Common-Mode Voltage (VCM) .....covveiee -0.25V to +1.0V

Note 1: Typical thermal resistance, junction-to-case ReJc = 25°C/W. See Package Information.

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

(AVEE = DVEE = -5.2V, VREF = 1.000V, TmIN to Tmax = 0°C to +70°C, unless otherwise noted.) (Note 2.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
DC ACCURACY
DLE1 = i VOUT -0.012 +£0.003 0.012
Differential Linearity Error VREF = 1.000V, current out, into % FS
DLE?2 virtual ground, end-point linearity | vOUT -0.05 +0.01 0.05
ILE1 = i VOUT -0.012  +0.006 0.012
Integral Linearity Error V.REF 1.000V, currenlt Ou.t’ mtq % FS
ILE2 virtual ground, end-point linearity | vOUT -0.05 +0.01 0.05
Absolute Gain Error GE VREF = 1.000V, voltage out, VOUT/VIN (Note 3) -1.0 +0.2 +1.0 % FS
12-Bit Monotonicity Guaranteed
D0O-D11 = logic 1, VREr = 1.000V,
Output Offset Current los measured at VOUT 40 100 pA
DO0-D11 = logic 0, VRer = 0V,
Output Leakage Current ILEAK measured at VOUT 3 50 PA
TIME-DOMAIN PERFORMANCE (Note 4)
Fall Time tFALL 90% to 10%, Ta = +25°C 410 ps
Rise Time tRISE 10% to 90%, Ta = +25°C 570 ps
Glitch Energy Major carry, Ta = +25°C 5.6 pVs
Settling Time =0.1%FS 4 ns
9 +0.024% FS, 1LSB change 15
DYNAMIC PERFORMANCE (Notes 4, 5)
fout = BMHz, fcLk = 50MHz 72
fouT = 10MHz, foLk = 50MHz 68
fout = 20MHz, fcLk = 100MHz 63
fouT = 30MHz, fcLk = 100MHz 58
) ) fout = 30MHz, fcLk = 200MHz 57
-Free D R FDR dB
Spurious-Free Dynamic Range S fouT = 40MHz, fcLk = 200MHz 54 o]
fouT = 40MHz, foLk = 250MHz 53
fout = 50MHz, fcLk = 250MHz 51
fout = 40MHz, fcLk = 300MHz 54
fout = 50MHz, fcLk = 300MHz 51
. . . nV
Output Noise Bits 0-11 high, Ta = +25°C 10.6 —
utpu i i igh, TA = + s
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ELECTRICAL CHARACTERISTICS (continued)
(AVEE = DVEE = -5.2V, VREF = 1.000V, TmIN to Tmax = 0°C to +70°C, unless otherwise noted.) (Note 2.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
DIGITAL INPUTS
Input Current, Logic High lH ViH =-0.75V 10 200 pA
Input Current, Logic Low liL ViL =-1.95V 1 2 PA
Logic "1" Voltage ViH -1.1 -0.75 0 \
Logic "0" Voltage ViL -2.0 -1.95 -1.48 \
DIGITAL TIMING
Data Update Rate D Minimum data rate = DC (Note 6) 300 MHz
Data-to-Clock Setup Time tsu Bypass = 0, clocked mode (Notes 4, 7) 1 ns
Data-to-Clock Hold Time tHOLD Bypass = 0, clocked mode (Notes 4, 7) 0.8 ns
grlggz_gt;:[?ﬁ%zlay tPD3 Bypass = 0, clocked mode (Notes 4, 7) 2.8 ns
IgfonSaS:’Ei)_rt]OI_Dve%;T tPD2 Bypass = 1, transparent mode (Notes 4, 7) 2 ns
:\DASFB)Z;?E:%ZS;JT tPD1 Bypass = 1, transparent mode (Notes 4, 7) 2.9 ns
MSBs Decode Delay toD Bypass = 1, transparent mode (Notes 4, 7) 900 ps
CONTROL AMPLIFIER
Amplifier Input Resistance RIN VREF = 1.000V 775 800 825 Q
Multiplying Input Bandwidth BW -3dB 10 MHz
Open-Loop Gain AVoL Ta = +25°C 3 20 kV/V
Input Offset Voltage Vos Ta = +25°C -250 0 +250 pv
OUTPUT PERFORMANCE
Full-Scale Output Current lout VREF = 1.000V, RL = 0Q 19.0 20.0 21.0 mA
Output Resistance Rout | VOUT, VOUT 495 50.0 50.5 Q
Output Capacitance Cout | VOUT, VOUT 15 pF
POWER SUPPLIES
Analog Power-Supply Current Alge AVEE = DVEg = -5.2V 30 46 60 mA
Digital Power-Supply Current DIge AVEE = DVEE = -5.2V 110 150 190 mA
Power Dissipation Ppiss 0.98 1.3 W
e e | s o

Note 2:
Note 3:

Note 4:
Note 5:

Note 6:
Note 7:

All devices are 100% production tested at +25°C and are guaranteed by design for Ta = TMIN to TimaX as specified.
The gain-error method of calculation is shown below:

Definition: GE Method:
[VMEASURE(FS) - VIDEAL(FS)] x 100 GE(%) = [(4096 / 4095) VMEASURE - 16(VREF / RIN) (RouT)] x 100
GE(%) =
VIDEAL(FS) 16(VRer / RIN) (RouT)
where FS indicates full-scale measurements. = [(4096 / 4095) VMEASURE - 1] x 100

1
where: VRerF = 1.000V, RN = 8002, RouT = 5022, VMEASURE :W(FS).

Dynamic and timing specifications are obtained from device characterization and simulation testing and are not production tested.
Spurious-free dynamic range is measured from the fundamental frequency to any harmonic or nonharmonic spurs within the
bandwidth fcLk/2, unless otherwise specified.

Guaranteed by design.

Timing definitions are detailed in Figure 2.
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(AVEE = DVEE = -5.2V, VRer = 0.75V, Ta = +25°C, unless otherwise noted.)
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hELNET, BEICKODTIIESTI VE—F U RIED
ZENBBDIEH. BTETEHNM VE—F R EES
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AE|ERI L. ACHBED/NNSA—HICEEASZFT,
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OUTPUT SPECTRUM OUTPUT SPECTRUM
(four = BMHz, foLk = 50MHz) (fout = 24MHz, fcLk = 100MHz)
i T . x £
11 : -1
-21 ) -21
31 \ -31 7
& -4 H &
s l(
-61 ‘Hauw‘ 61 [ttt b - . i
L | . 1 :
| AN o IR 1 I
2 3MHz/div 4.5MHz/div
QUTPUT SPECTRUM OUTPUT SPECTRUM
(four = 9.3MHz, feLk = 150MHz) (fout = 30MHz, fcLk = 200MHz)
-1 T -1 \ T
! T ‘ ‘ T ‘
1 T -1
2 + — 21
31 T 31
= I
& 41 E 41 I
51 T 51
B frp e fr et ‘wHH:HH\Hl:‘m:mswi Y L 1IMHHHEE!H o ol
a1 f ) T | |
,,,,,J lu#. S b AL ‘h T — T '?F Wb 71 N ,me) ‘1,».“ o .‘.. J—"lw.r. T..W‘,LMAJJ’_W ) L.mw,m
-81 : ” f e
7TMHz/div 9.5MHz/div
OUTPUT SPECTRUM OUTPUT SPECTRUM
(fouT = 20MHz, foLk = 250MHz) (fouT = 55MHz, feLk = 300MHz)
-1 1 T -
11 + 11
-21 — 21
31 + 31
g 4 i g 4
R 1 -51
o H t -61 R S N E
-1 e | _ ] 71 ‘i‘ S |
[V T P s A n‘l (AR olorbittaptdinttt? St tobessakprs st bkl
81 S ‘ 81 -
12MHz/div 15MHz/div

Measurement Conditions: 10dB/div vertical display, 300Hz video filter, TEK2755AP spectrum analyzer VRer = 0.75V, Ta = +25°C,
unless otherwise noted.
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Veer POWER SUPPLY
1.000v 0.1uF 59V
ol a
[ T
|REF L L L
1.25mA = = =
0.1uF 0.1uF
|_"__| l_" 0.1uF 0.1uF
5002 LINES l
21,22 2 0 % 24,25 7|53
\ REF  REF2  ROFFSET  LOOPCRNT AVee DVee DVee
. D11 (MSB)
AN
. D10
AN,
* D9 5002 LINES
AN
. D8
A -’\/\/\/—T 63
o * D7
% N AAN— 6
= . D6
24 WA
= * DS
= 2V AN —
= ] MAXIM
oV _/\/\/\/_T 5 MAX555
. D3
2V AN — 51
* D2
2 AAN— 5
. D1
N AN — e
* DO (LSB)
20 AN
2 56 TERMINATE UNUSED
== * CLK OUTPUT
53 AN \/J 55
£ * CLK
s 20 AN
57
IEAVAVAY. BYPASS
/ ALTCOMPC ~ ALTCOMPIB  LBIAS AGND DGND
5002 PULLDOWNS 15 30 12 114,16-19, |26, 1
27,28, 29, 54,60 — - ANALOG GROUND
— — 31-38, 48,
0.1 —fo,mF 0.4uF 49,64
. %7 - DIGITAL GROUND
AVg (-5.2V ANALOG) = \Y4
g7 ) -3y
10 AKXV
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EVEE
TOP VIEW
w

2 S G Exx2u 2

Es888z2zs3kB8zsas¢8

M%wm@w@ﬁ@ﬁﬂﬁwmmw
AGND[1] @ [ 48] AGND

DGND [ 2| [ 47] D0

0 I x [ 46 |N.C.
D9 [7] 25 vout
D10 5| ' ‘ 44 vout
DGND [ 5| (23] LGND
DVee [ 7] ' i [ 42 ] LGND
D11 E ! /VI/‘XI/VI . E vouT
N.C. [30 : [39]N.C.
N, [T ! 33 ] AGND
LBIAS [12 ] : 37 ] AGND
ne [ 0 Tt 36 ] AGND
AGND [ 14 | [ 35 | AGND
ALTCOMPC [15 | [ 34] AGND
AGND [ 16 | [ 33] AGND

o 2 e e

s rE=22282°2

22T e==522232¢<

2 8 5
) <<
64 TQFP-EP*
*Exposed pad on the back of the package must be connected to AGND.
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T0P_VIE TR N g
EXPOSED PAD 50 MAx
Note I
axFDSED PAD
T CORNER TAB DETAIL
= E
rA
o7
SEE DETALL “B" L
1.00 REF. —
DETAIL "B~
WITH LEAD FINISH
‘ Xlzvi
0995/0.16 /VI /J K /
PROPRIETARY INFORMATION
T M5 PACKAGE OUTLINE,
BAST MeTAL APPROVAL TOCUMENT CONTROL NO L3 1
21-0084 B V4
NOTE
1. ALL DIMENSIONS AND TIIIL[RANCING CONFORM TO ANSI Y14.5-(982.
2 DATUM PLANE IS LOCATED AT MOLD PARTING LINE AND COINCIDENT WITH LEAD, WHERE LEAD EXITS
PLASTIC BODY AT BOTTOM OF PART]NG LINE.
3. thNsmNs DI AND EI DO NOT |N|:|.um: MOLD PROTRUSION.
LLOWABLE MOLD PROTRUSION I 4 MM ON DI AND Ef DIMENSIONS.
4. THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE BY 0.5 MILLIMETERS.
5 DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL BE 008 MM
TOTAL IN EXCESS OF THE b DIMENSION AT MAXIMUM MATERIAL CONDITION.
6. CONTROLLING DIMENSION: MILLIMETER
7. THIS OUTLINE CONFORMS TO JEDEC PUBLICAT]I:IN 95 REGISTRATION MO-136, VARIATION AJ
8 LEADS SHALL BE COPLANAR WITHIN 004 [NCH
9. EXPOSED m: PAD SHALL BE COPLANAR WITH BOTTOM OF PACKAGE WITHIN 2 MILS (05 MM).
10. DIMENSIONS Y APPLY TO EXPOSED PAD (EP) VERSIONS ONLY. SEE INDIVIDUAL PRODUCT
DATASHEET 10 ncr:RMlN: IJF A PRODUCT USES EXPOSED PAD PACKAGE.
JEDEC VARIATION
$ [ALL DMENSIONS IN NiLLIMETERS
M
B AJ
o
L MIN. MAX.
A e 120
A 005 0I5
Az 095 105
D {200 BSC
Dy 10.00 BSC.
3 {200 BSC.
1 10.00 BSC
L 045 075
N 64
e 0.50 BSC. =
e VIAXI VI
of 017 023 w{mm{ /
= 47 530 W PACKAGE OUTLINE,
=Y 470 530
= EXPOSED PAD APFROVAL 'IOCUMENT CONTROL. NO. REV 2
Wote 1b 21-0084 e |%

Q:F:JL\ -17)\07 ﬁi *1 T169-0001R R HEXFEMEI-30-16 (K UV 1EN)

p =y TEL. 03)3232-6141 FAX. (03)3232-6149
TEILEERICVF U ARRICERENABBUAOEBOERICDNT—EEEE LA RET. BEETSA Y AEBESNTHE A,
TEULBEETE R OBRUAEEEET BN EEELET.
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